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REPORT  OF  THE  SECRETARY 


STATE  BOARD  OF  AGRICULTURE. 


Agbicultubal  College,  ) 
July  1,  1891,  f 

To  Hon.  Edwin  B.  Winans, 

Oovemor  of  the  State  of  Michigan: 

Sir — I  have  the  honor  to  submit  to  you  herewith,  as  required  by 
statute  the  accompanying  report  for  the  fiscal  year  ending  June  30,  1891, 
with  supplementary  papers. 

Very  respectfully, 

HENRY  G.  REYNOLDS, 
Secretary  of  the  State  Board  of  Agriculture, 
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STATE  BOARD  OF  AGRICULTURE. 


Term  expires. 

Hun.  franklin  WELLS,  Constantine, 1895 

Pbesident  of  the  Boabd. 

Hon.  CHAS.  W.  GARFIELD,  Grand  Rapids,       -    -    -  1893 

Hon,  L  H,  BUTTERFIELD,  Lapeer, 1893 

Hon.  a.  C.  GLIDDEN,  Paw  Paw, 1895 

Hon,  henry  CHAMBERLAIN,  Three  Oaks,     -    -    -  1897 

Hon.  EDWIN  PHELPS,  Pontiae, 1897 

Hon.  EDWIN  B.  WINANS,  Govebnob  of  the  State,)  . 

Hon.  ().  CLUTE,  M.  S.,  Pbesident  of  the  College,     ) 


HENRY  G-  REYNOLDS,  M.  S.,  Ageicultueal  College,  Seceetaby. 
BENJAMIN  F.  DAVIS,  Lansing,  Tbeasubeb. 


STANDING  COMMITTEES. 

The  President  of  the  Board  is  ex  officio  a  member  of  each  of  the  Stand- 
ing Committees: 

Finance,    -    - C.  W.  Garfield,  A.  C.  Glidden. 

Farm  Management,       .    -    -    -       I.  H.  Butterfield,  E.  Phelps. 
BdTANY  AND  HoBTicuLTUBE,     -    -    C.  W.  Garfield,  E.  Phelps. 
Buildings  and  Pbopebty,       -    -       A.  C.  Glidden,  I.  H.  Butterfield. 

Employees,    - H.  Chamberlain,  A.  C.  Glidden,  O 

Clute. 
Farmers'  Institutes,    -    -    -    -       A.  C.  Glidden,  C.  W.   Garfield,  O 

Clute. 

Mechanics, H.  Chamberlain,  C.  W.  Garfield.^ 

Veterinary  Dep't, E.  Phelps,  I.  H.  Butterfield. 

College  Land  Gbant,     -    -    -    -    E.  Phelps,  H.  Chamberlain. 

Military  Dep't, C.  W.  Garfield,  L  H.  Butterfield. 

State  Weather  Service,    -    -    -    A.  C.  Glidden,  C.  W.  Garfield. 
ExPEBiMKNT  Station,    -    -    -    -       I.  H.  Butterfield,  H.  Chamberlain. 
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SUPERINTENDENT  OF  PUBLIC  INSTRUCTION. 


Hon.  FERRIS  S.  FITCH, .     Lansing. 


STATE  BOARD  OF  VISITORS  TO  THE  AGRI- 
CULTURAL COLLEGE. 


Hon.  ERASTUS  N.  BATES, Moling. 

Hon.  BELA  W.  JENKS, St.  Clair. 

Hon.  J.  WIGHT  GIDDINGS, Cadillac. 
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STATE  AGRICULTURAL  COLLEGE. 

[UNDn  OONTROL  OF  THE  BTATB  BOARD  OX  AOBICULTUBK.] 


FACULTY  AND  OTHER  OFFICERS. 

O.  Clute,  M.  S.,  President; '  Feb.  25,  '63;  ^ '  May  25,  '89. 

Thbophilus  C.  Abbot,  LL.  D,,  Emeritus  Professor  of  Mental  Philosophy 

and  Logic; '  »*  Feb.  5,  '58;  •  July  1,  '85. 
Robert  C.  Kedzie,  M.  A.,  M.  D.,  Professor  of  Chemistry  and  Curator  of 

the  Chemical  Laboratory;  •  ** '  Feb.  25,  '63. 
Albebt  J.  Cook,  M.  S.,  Professor  of  Zoology  and  Entomology  and  Curator 

of  the  General  Museum; '  **  Jan.  1,  '67;  *  Nov.  10,  '68. 
Wm.  J.  Beal,  M.  a.,  Ph.  D.,  Professor  of  Botany  and  Forestry  and 

Curator  of  the  Botanical  Museum;  '  **  July  9,  '70; '  Feb.  22,  '71. 
RoLLA  C.  Cabpenteb,  M.  S.,  C.  E.,  M.  M.  E.,  Professor  of  Mathematics 

and  Civil  Engineering;  • "  Feb.  24,  '75;  "  Jan.  1,  '79;  *  Aug. 

19,  '90. 
E.  A.  A.  Grange,  V.  S.,  Professor  of  Veterinary  Science; '  ^''^  May  22, 

1883. 
Henry  G.  Reynolds,  M.  S.,  Secretary;  '  Nov.  15,  '70;  '  June  11,  '85;  « 

Aug.  5,  '85. 
William  F.  Durand,  Ph.  D.,  Professor  of  Mechanical  Engineering  and 

Superintendent  of  the  Shops;  •  ^  *  Aug.  1,  '87;  ^  Aug.  24,  '91. 
Wendell  L.  Simpson,  2d  Lieut,  24th  Infantry,  u.  S.  Army,  Professor  of 

Military  Science  and  Tactics;  • »» '  Dec.  15,  '87;  ^  Dec  15,  1890. 
Levi  R.  Tafi,  M.  S.,  Professor  of  Horticulture  and  Landscape  Gardening, 

and  Superintendent   of  the   Horticultural   Department,  •  **  "^ 

Aug.  1,  '88. 
Eugene  Davenport,  M.  S.,  Professor  of  Practical  Agriculture,  and  Super- 
intendent of  the  Farm; '  ^  June  12,  '88; '  Aug.  26,  '89;  ^  Sept. 

16,  '91. 
Edward  P.  Anderson,  M.  A.,  Ph.  D.,  Professor  of  English  Literature  and 

Modem  Languages; '  *» '  Aug.  26,  '89;  *  Aug.  26,  90. 
Howard  Edwards,  M.  A.,  LL.  D.,  Professor  of  English  Literature  and 

Modem  Languages; '  ** "  Aug.  25,  '90. 
Wendell  L.  Simpson,  &i  Lieut,  24th  Infantry,  U.  S.  Army,  Professor  of 

Mathematics  and  Civil  Engineering;  *  Aug.  25,  '90;  ^  Mar.  11, 

'91. 
John  J.  Crittenden,  1st  Lieut,  22d  Infantry,  U.  S.  Army,  Professor  of 

Military  Science  and  Tactics;  •  ** '  Dec.  15, 1890. 
Frank  S.  Kedzie,  M.  S.,  Adjunct  Professor  of  Chemistry;  '  »>  Sept.  15, 

'80;  •  Jan.  1,  '91. 
Philip  B.  Woodworth,  B.  S.  M.  E.,  Assistant  Professor  of  Physics; '  ^ 

May  22,  '87;  "  Aug.  7,  '89. 
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FACULTY  AND  OTHER  OFFICERS.  7 

Alvin  B.  Noble,  B.  Ph.,  Assistant  Professor  of  English  Literature  and 

Modern  Languages; '  ^  '^  Sept.  1,  '89. 
William  S.  Holdswobth,  B.  S.,  Assistant  Professor  of  Drawing; '  Feb. 

22,  '81;  *•  Aug.  22,  '87; «  Jan.  1,  '90. 
Nathan  D.  Cobbin,  M.  S.,  Assistant  Professor  of  History  and  Political 

Economy; '  Feb.  24,  '90;  ^ '  July  7,  '90. 
Henry  Thurtell,  B.  S.,  Assistant  Professor  of  Mathematics;  *  *  Aug.  27, 

'88; «  Aug.  25,  '90;  *»  Sept.  21,  '91. 
Howard  B.  Cannon,  B.  S.,  Instructor  in  History;  ' " "  Aug.  27,  '88,  *  July 

7,  '90. 
Frank  H.  Hall,  R  S.,  Instructor  in  Mathematics; '  ^ '  Aug.  27,  '88;'*  July 

14, '90. 
Albert  B.  Cordley,  B.  S.,  Instructor  in  Zoology;  •  ^ '  Aug.  27,  '88;  * 

.    July  25,  '90. 
Luke  C.  Colburn,  B.  S.,  Instructor  in    Mechanics; '  ^ "  Aug.  26,  '89;  ** 

June  13,  '91. 
James  W.  Toumey,  B.  S.,  Instructor  in  Botany; ' '' '  Feb.  24,  '90;  ^  June 

6,  '91. 
Prank  J.  Niswander,  B.  S.,  Instructor  in  Entomology;  '  ^  Aug.  25,  '89; 

«  July  25,  '90; '  June  16,  '91. 
Wm.  J.  Meyers,  B.  S.,  Instructor  in  Mathematics;  •  *» '  Aug.  25,  '90;  ^ 

June  19,  '91. 
Chas.  F.  Wheeler,  Instructor  in  Botany; '  ^  Mar.  1,  '90; '  Jan.  1,  '91. 
Gilbert  H.  Hicks,  Instructor  in  Botany; '  **  •  June  6,  '91. 
Warren  Babcock,  Jr.,  B.  S.,  Instructor  in  Mathematics; "  **  *  June  20,  '91. 
Jane  S.  Sinclair,  Librarian;  • '' '  Aug.  26,  '89;  *  Aug.  26,  '91. 
Justus  N.  Estabrook,  B.  S.,  Assistant  Secretary;  '  ^  Nov.  12,  '88;  "  Jan. 

1,  '89;  ^  Aug.  24,  '91. 
Louis  Knappeb,  Florist;  • ""  Apr.  1,  '81; '  Jan.  8,  '85;  **  Aug.  31,  '91. 
Edgar  A.  Burnett,  B.  S.,  Assistant  in  Agriculture;  '  "  '  Aug.  10,  '89. 
H.  Campbell,  Carpenter  and  Foreman  of  the  Wood  Shops; '  *" '  Aug.  10, 

'86;  '^  Aug.  16,  90. 
Henry  Munn,  Foreman  of  the  Farm; '  ^ '  Jan.  1,  '87. 
William  H.  Vandevort,  B.  S.,  Foreman  of  the  Iron  Shops;  *  ** '  Nov. 

1,  '89. 
Alfred  G.  Gulley,  M.  S.,  Foreman  of  the  Horticultural  Department;  •  **  *= 

Mar.  1,  '90. 
Albert  R.  Curtiss,  Foreman  of  the  Wood  Shops; '  **  **  Aug.  25,  '90. 
Richard  Hiscock,  Engineer; '  Dec.  1,  '84;  *»  July  1,  '85;  '  Jan.  1,  '87;  ^ 

Mar.  25,  '91. 
E.  A.  Edgerton,  Engineer;  *  " "  Mar.  25,  '91.  * 

•  IKnt  appointment, 
k  Prasont  tt>pointment. 
«  Pftmnttttto. 
^  Resignation. 
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AGRICULTURAL  EXPERIMENT  STATION 

OF  THX 

STATE  AGRICULTURAL  COLLEGE. 

[under  OONTBOL  of  THX  STATS  BOARD  OF  AGRICULTURE.] 


OFFICERS  OF  THE  STATION. 

O.  Clutk,  M.  S., .     Director. 

Hekhy  G.  Keynolds,  M.  S.,      ...       Secretary  and  Treasurer 
E[  GENE  Davenport,  M.  S.,    .     .     .     .     Agriculturist. 

L.  R,  Taft,  M.  S., Horticulturist. 

BoBEBT  C.  Kedzie,  M.  A.,  M.  D.,     .     .     Chemist. 
Albert  J.  Cook,  M.  S.,        ....       Entomolgigt. 
William  J,  Beal,  M.  A.,  Ph.  D.,      .     _     Botanist. 
R  A.  A,  Orange,  V.  S.,       .     .     .     .       Veterinarian. 
Edgar  A,  Burnett,  B.  S.,      Assistant  in  Agriculture. 
P.  G.  HoLDEN,  B.  S.,     -     -     Assistant  in  Agriculture. 
H.  P.  (tLadden,  B.  S.,      _       Assistant  in  Horticulture. 
HowABD  -I,  Hall,  B.  S.,    .     Assistant  in  Horticulture 
A,  B,  Peebles,  B.  S.,       .       Assistant  in  Chemistry. 
Wm.  L,  Rossman,  B.  S.,      -     Assistant  in  Chemistry. 
Gager  C  Davis,  B.  S.,     .       Assistant  in  Entomology. 
0.  F,  Wheeler,       .     >     .     Assistant  in  Botany. 
X  S.  SiNC  LAIR, Librarian. 
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STATE  WEATHER  SERVICE. 

[UM>n  ooirrBOL  of  thx  staik  boabd  or  aobioultubs.] 


OFFICERS  OF  THE  SERVICE. 


Director,     .     .     .     N.  B.  Conger,  Serg't  U.  S.  Signal  Service,  Lansing. 
Assistant,.     .     .       E.  H.  Nimmo,  Lansing. 


STANDING  committee  IN  CHARGE. 


Hon.  a.  C.  Glidden, Paw  Paw. 

Hon.  Chas.  W.  Garfield,     .     . Grand  Rapids. 


STATE  INDEPENDENT  FORESTRY  COMMISSION. 

[CX>MP08SD  OF  THE  lOEMBEBS  OT  THK  8TATB  BOABD  OF  AOBIOULTUBE.] 

The  act  creating  this  CommiflsloQ  was  repealed  Jane  12,  1801. 


OFFICERS  OF  THE  (X)MMIS8ION. 

President,       .     .     .     Hon.  Franklin  Wells,  Constantine. 
Auditor,        .     .     .       Hon.  I.  H.  Butterfield,  Lapeer. 
Secretary,      _     .     .     Henry  G.  Reynolds,  Agricultural  College. 

( Hon.  Chas.  W.  Garfield,  Grand  Rapids. 

(  Prof.  Wm.  J.  Beal,  Agricultural  College. 
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ACCOUNTS  OF  THE  STATE  AGRICULTURAL 

COLLEGE. 


FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1891. 


SECRETARY'S  ACCOUNT. 

Dr.  Cr. 

Jaly    1,1890.    Tooashonhand 1098  86 

^    *'         *'         To  csBh  on  depoait  with  College Treagorer,  lew  9ifitnM ontatandVng 

warrante $1,081  36 

'*  By  balance  due  Btodents  on  deposit  aoooonta 2,496  47 

Jane  SO,  1891.    To  special  appropriation  receipts  as  per  table  No.  2,  page  12: 

Kx>ni  State  Treasurer $7,087  50 

From  InsUtation 4,931  70 

From  United  States  Treasorer 15,000  00 

26,969  20 

Jane  90, 1891.    By  special  appropriation  disborsements 29,798  78 

"         "  To  cnrrent  account  receipts  as  per  table  No.  8,  page  18: 

From  State  Treasorer $26,616  92 

From  Institution 12,628  20 

From  United  States  Treasurer 81,000  00 

70,145  12 

June  30, 1891.    By  current  account  disbursements .\ 56,64171 

"         ''  To  balance  due  students  on  deposit  accounts 1,702  90 

",      By  cash  oh  hand 1,556  83 

*'         "  By  cash  on  deposit  with  College  Treasorw,  less  ^,473.16  outstanding 

warrants 8,946  92 

199,616  07    199,516  07 

The  above  statement  may,  perhaps,  be  more  easily  understood  from  the 

following: 
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COLLEGE    ACCOUNTS. 
Table  No.  1.— Tabular  Exhibit  of  Secretary's  Account.  \ 


11 


Name  of  Aooonnt. 

Balance  Bbeet, 
July  1, 1890. 

Tnmsaotioiis  Jaly  1, 
1890,  to  Jane  20, 1891. 

Balance  Sheet, 
Jane  30, 1891. 

Dr. 

Cr. 

Dr. 

Cr. 

Dr. 

Cr. 

Caah 

9098  86 

2  490  47 
3,120  79 

•  $857  98 

*  10,027  28 

♦  798  57 
29,792  78 
55,041  71 

$1,550  83 
t    8,945  92 

College  Tnasorer _. 

StadenU*  depoeits 

$i,i02  90 

$20,900  20 
70,145  12 

312  21 

0,015  77 

8,487  64 

T5>talii 

10,714  62 

10,714  02 

$87,114  82 

197,114  82 

$10,502  75 

$10,602  75 

*  Balance  of  Dr.  and  Cr.  traneaotions. 

t  IVea8orer*e  atatement  is  greater  Jaly  1, 1890,  by  $8,087.00  and  Jane  80,  1891,  by  $1*478.16  warrants  oat- 
standing  at  dose  of  month. 


BUMMABY  OF  TBEA8UBER*S  REPORT. 

B.  F,  Davis  in  Account  with  Agricultural  College, 

Dr.  Cr. 

To  balance  July  1.1890 $2,560  24 

To  receii>ts  from  State  Traasorer  and  Secretary  of  State  Board  of  Agricaltare  from 

Jaly  1,1890,  to  Jane  80, 1891 85,949  20 

To  interest  on  depoeits  12  months  6  4  per  cent 49150 

BywarrantspddfromJnlyl,  1890,  to  Jane  80, 1891 $78,577  92 

By  balance  on  hand  Jane  80, 1801 10,419  08 

$88.997  00    $88,997  00 

The  abore  is  a  correct  summary  of  my  report  to  the  State  Board  of  Agriculture. 

B.  P.  DAVIS,  Treasurer. 
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STATE    BOARD    OP    AGRICULTURE. 
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COLIiEGE    ACCOUNTS.  13 

Table  No  3.— Current  Account  July  i,  1890,  to  June  30^  1891, 


On  accoant  of— 


Dr. 

To  disburse- 
ments. 


United  Statee  Treasoier,  first  and  second  inatallmente  under  Act  of  Congress  of 
Augast  30, 1890 

Stsite  Treasorer,  interest  on  prooeeds  of  rales  of  U.  S.  land  grant,  see  Table  No. 
13.  page  18 

Stadents'  feee,  of  which  $1»195.00  Is  transferred  to  special  contingent  boilding 
fund,  see  Table  No.  8,  page  Iff 


Salaries,  see  Table  No.  5,  page  14... 
Earm  Department,  see  Tal>le  No.  6,  ,. 
Hortionltoral  Department,  see  Table 

Green-^ionse  Department 

Mechanical  Department 


[o.  Trpageiff. 


Heating,  lighting,  cleaning  and  repairs 
A^demic  Departments 


OfBcee,  postage,  stationery,  advertising  and  snndrr 

State  swamn-Iand  grant  sale,  transferred  to  special  contingent  boildiM  fond  . 
Interest  and  exclumge,  transferred  to  special  contingent  building  fund. 


Totals 

Transferred  to  special  contingent  boilding  fond.. 

Balance  at  beginning  of  period,  Jnly  1, 1880 

Balance  at  dose  of  period,  Jnne  30, 1881 


£9,126  61 

7,406  60 

2,946  58 

902  07 

4,047  62 

6,067  40 
2,793  10 
2,290  83 


{55,641  71 
1,778  01 
6,015  77 
8,487  64 


Cr. 
By  receipts. 


$81,00^00 
26.516  92 
6,703  08 


4,791  76 

1,589  78 

222  25 

59  76 

825  77 
15100 
29  85 
37  38 
540  68 


171,918  18 


Footings . 


171,918  13 


171,918  18 


Table  No.  4 — Eosperiment  Station  Account,  Jiuly  1, 1890,  to  June  30, 189L* 


On  Account  of ~ 


Dr. 
To  disburse- 
ments. 


Balance  from  last  fiscal  year 

U.S.  Treasurer  for  fiscal  year 

Fertiliser  license  feee  and  expenses.. 

Salaries 

F&rm  Department 

Horticultural  Deparlanent 

Chemical  Department 

Botanical  Department 

ZoOlo^cal  Department. 

Veterinary  Department 

Buildings 

Library.. '...'. *  — 


Offices,  etc _ 

Grarlinff  station 

Sooth  HATen  station 

Other  outlying  stations 

Balance  on  hand  at  dose  of  fiscal  year.. 


Totals ^ $17,280  80       117,230  80 


Cr. 
By  receli»tB. 


$80  65 
8,256  11 
2,117  15 

528  20 

663  26 
283  78 
606  02 
590  56 
750  00 
212  47 

267  67 
578  18 
949  10 
469  49 
913  76 


$12  54 
15,000  00 
780  00 
250  00 
852  59 


114  18 
215  26 


5  78 


*  For  fuller  details  of  this  account  see  the  special  report  of  the  Experiment  Station  in  the  body  of  this 
▼olome. 
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STATE    BOARD    OP    AGRICULTURE. 
TABiiE  No.  5. — Salaries. 


Paid  From 

\ 

Current 
Aoooont. 

Bxperiment 
Station 
Aoooont. 

Otber 
Sources. 

Total. 

Pre*rident,  dwelling  ftnd 

$2,900  00 
1,700  00 
1,000  00 
5,100  00 
5,400  00 

1,800  00 

I30O0O 
800  00 

$8,200  00 

Od6  ProffMWor,  dwolKnff  and                                     .  .        .  . 

2,000  00 

One  Prof€i4ffor  on  hnlf  pay                 .  . 

1,000  00 

Foot  Profeesora,  dwelling  axul  11,806  each . 

2,100  00 

7,200  (JO 

Three  Profe08or8,  dwelling  and  $1,800  each 

5,400  00 

OneProfeesor _ 

1,800  00 

*Onft  ProfeflBor,  dwelling  and                           .. 

$2,088  00 

2,068  00 

One  Profeesor 7... 

1,565  65 

4,000  00 
800  00 

600  00 
2,000  00 
300  00 
200  00 
600  00 

880  00 
600  00 
750  00 
700  00 
500  00 

750  00 
520  00 
300  00 

1,500  00 

Foor  AsfliBtant  Profeesora,  rooms  and  $1,000.00  each    ... 

4,000  00 

One  A writttant  ProfefMfor,  rooms  and                                .      , 

800  00 

One  Infftrnrtor,  rooma  and       . , . , . 

300  00 

r 

900  00 

2,000  00 

One  IPRtrwntor,  rooms  and  .     , 

800  00 

Sgeoretary, 'IwelHngand       .         ...            „..;.. 

300  00 

1,000  00 

1,500  00 

XiwwtantlSftCTetaryri'oomsand. ...     ,. 

600  00 

I'thrarian,  ro^ms  and          . ,                  , 

120  00 

500  00 

Foreman  of  Farm,  dwelling,  bo^xl  and 

600  00 

Fomnan  of  Oarden,  rooms  and 

750  00 

Foreman  of  Iron  Shop,  room  and 

700  00 

Foreman  of  Wood  Shop,  rooms  and                

500  00 

Finrist,  dwelHiw  and 

750  00 

TVo  A"si«ta')t  F^orirte,  rooms  and 

520  00 

One  Assistant  in  Experiments,  ...  ..  . 

300  00 

2,500  00 

600  00 

600  00 

Five  Assistante  in  Kzi^n^mentiii  room^  and  |5Q0  each  

2,500  00 

Two  Assistants  in  Experiments,  rooms  and  ^800  each 

600  00 

t  Knflineer.  dweUinff  and 

600  00 
800  00 

600  00 

t  Fireman ^          „      . 



360  00 

Two  Janitor«,  rooms  and                .....                    

612  00 

612  00 

Totals 

$88,012  00 

$8,820  00 

$4,048  00 

$48,88000 

*  Army  officer  detailed  as  Professor  of  Military  Science  and  Tactics.    Salary  paid  by  U.  S.  Government. 
~  |l,00p  of  salary  as  Secretary  of  the  Board  of  Agricnltnre  is  paid  from  the  State  Treasory. 


fftS 


Id  from  special  appropriation  for  steam  works. 


Table  No.  6. — Account  with  Farm  Department, 


On  Aoooont  of— 

Dr. 

To  Dlsbarss- 

ments. 

Or. 
By  Beoeipts. 

T^bor  and  team,  aside  from  student  labor. . 

$8,877  96 

1,020  87 

572  52 

951  24 

483  47 
153  28 

$75  00 

Farm  hoose 

134  12 

Cattle 

1,584  93 

^25?:::::::::::::::::":::::::::::::::::::"::::::::::"::::::::::::::::.:^ 

43156 

Swine 

418  04 

Grain 

295  92 

Produce - 

210  80 

Implements  and  repairs .          .. 

43188 

100 

Wood 

1,686  89 

Office,  etc 

50S98 

950 

^J?n«e 

2,704  84 

Footings , 

$7,496  60 

$7,496  60 
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Table  No.  7,— Account  tvith  Horticultural  Department 


15 


On  Aoooont  of — 


Lftbor,  aside  from  ttodent  labor . 

Team 

Groondo^ 

Yegetable  garden  and  fertilisers . 
lmK>iement8  and  repairs 


Ice 

Office,  etc 

Bondry  reoeipte.. 
Balance 


Footings  . 


Dr. 

To  Disbarse- 
mente. 


$1,804  06 
506  28 
227  78 
165  27 
814  49 

388  56 
90  16 


$2,946  58 


Or. 
By  Receipts. 


$1,539  73 
1,406  85 


$2,946  58 


Table  No.  %.— Students'  Fees, 


Current 
Account. 

Special 
Account, 

Fund. 

Room  rent 

13,04194 

1,888  75 

25  50 

900 

582  94 

095 

Tncid^mtal  expense  fee. 

Phyidnl^t^'dfwuKttion  fee 

YAtaniuiry  Hiifii^frinn  f^ 

OhenYicaranalysis  fee ... 

Ap4wii3  examination  fee 

$120  00 

B^U^onlation  f ee 

660  00 

Diploma  fee.... 

156  00 

Tnition  fee  from  non-resident  students. 

260  00 

T'^tfliff 

$5,508  08 

$1,195  00 

Table  No.  ^.—Student  Labor,— Account  of  Wages  paid  for  12  Months,  July  1,  1890, 

to  June  30, 1891, 


Current 
Account. 

Student 
Labor. 

Bxperimeut 
SteUon. 

Total. 

Farm  Department 

$1,061  11 

910  26 

186  12 

256  08 

26  32 

85  19 
207  89 

$1,051  11 

Hortioul&iral  Department      .             .. 

$23  28 

27  80 

188  14 

933  54 

Greenhonee  Department 

163  42 

Mechanical  Department  and  repairH 

894  22 

R^enai  flngv     '                         '                   .              , 

26  32 

48  00 
130  97 

183  19 

.ltu%\fjw~ 

$8i6' 

7  52 
11  12 

49  04 

838  86 

Offices 

3  16 

Veterinarr  Department . , , 

20  51 
40  12 

17  04 
42  72 
24  64 
58  26 
65  76 

880 
24  80 

10  96 

36  83 

Zooiogieal  Department 

76  04 

Botanical  Department .     . .        , 

77  04 

Qiemical  De^rdnent 

42  72 

DrAft<Tkff  DApnrtmept 

U  20 
40  56 
3184 

36  84 

If  {litmr  TiepHrtment. 

98  82 

liibrary    

97  60 

Total 

$2,942  02 

170  84 

• 
$496  85 

$3,508  71 
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STATE    BOARD    OF    AGRICUIiTURE. 
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Sl^ATB    BOABD    OF    AGRIOUimjRE. 


Tajble  No. 

12,— Agricultural  College  Trust  Fund. 

Tear. 

BeoelirtsofSUIe 
lAoa  Office  on 
account  of  Prln- 
dpia  for  Affri- 
ealtaral  OoUcse 
LMidsSoliL 

Befonded 

ooacoonntof 

OTOoeoiu 

Pivmenti. 

B«laiio0 
tnosfteredto 

credit  of 

Asrtcaltaral 

CoUcKeTnut 

Fund. 

AsgresHato 
credit  of  Airl- 
coltoral  OoUege 
Ttuft  Fond  at 

doeeofeaeh 
fiscal  year. 

1868 

$2,800  00 
U365  00 
5386  00 
20,101  53 
38,62188 

28,588  47 
4,686  75 
5,888  24 
5,838  80 
2,887  22 

8,618  88 
8,580  58 
13,762  28 
20,841  18 
51,448  27 

34,482  28 
13302  87 
12,460  87 
16.545  31 
26.731  62 

18.122  85 
11.481  66 
15,88164 
21,884  88 

$2.300  00 
U,865  00 
5306  00 
20,101  58 

33.447  38 

28,583  47 
4,686  75 
5,888  24 
5,548  30 
2,337  22 

8,618  88 
8,580  58 
13,762  28 
20,281  18 

51.448  27 

88,666  38 
13302  87 
12,460  87 
16,545  81 
26,78162 

18,122  36 
11.43166 
15.88164 
21,804  88 

$2,800  00 

1808 

14,165  00 

Ig70 

20,060  00 

1871 

40,16158 

1872 

$174  54 

73,608' 02 

1878 

106,182  38 

1874 

107378  14 

1876 

113,278  88 

1876 

880  00 

118,827  68 

1877 

121,164  80 

1878 

180,784  88 

1878 

188,375  42 

1880 

168,187  70 

1881 

60  00 

173,418  88 

iS8 ::::::::::::::::::::::::::::::: : 

224,868  15 

1883 

825  80 

1884 

272.827  40 

1885 :::::::::::::::::::::::: :::::::: 

284.788  27 

1886 

801.388  58 

1887 :.: i:.:"""'.". 

1888 

346.187  55 

1880 

867,618  20 

1880 "..nil.:::" ". 

378,610  84 

1881 

386,606  78 

Note.— Fifteen  thoneand  dollars  of  the  above  fond  was  inveeted  from  1870  to  1871  in  War  Bounty  Bonds 
and  held  by  the  CoUege. 

TABiiE  No.  IZ^—AgriculturaX  College  Interest  Fund, 


Year. 

Interest  on 
Asrtooltnral 
OoUescFimd, 
at  7  per  cent, 
IMid  by  State 

Treasurer 

Tax  Fond. 

Interest  from 
pnrchasers 
on  balances 
dueoncertlfl- 
oates  for  iMrt- 
pald  land,  less 

and  expenses 
for  Apprais- 
als, etct 

ReoelpU 

for 
Penalty. 

Trespass 
CoUectlons. 

Total 

aoeraed  to 

credit  of 

Airloaltaral 

CoDege 
each  year. 

Amount 
paid  over  to 
Treasorer  of 
AirlcQltaral 

cmiese. 

Balance 
remalnlncto 

credit  of 

Agrioaltnral 

CJoUese 

Interest  Fond 

at  dose  of 

each  fiscal 

year. 

1868 

$66  68 
1,788  56 
2317  24 
8.088  51 
4.807  77 
6.488  21 
6.552  83 
6.682  47 
5.726  58 
6,405  26 
6.664  80 
7.388  23 
8.642  08 
8.345  45 
8,141  80 
8,88188 
8,121  14 
8,323  86 
7,577  57 
7,810  84 
6,326  38 
6,480  27 
6,680  88 

$2  28 
56  42 
70  68 
122  87 
110  86 
155  12 
125  87 
306  64 
188  64 
247  21 
276  55 
148  73 
285  47 
204  96 
206  86 
237  56 
328  06 
566  41 
308  84 
884  85 
820  23 
387  25 
$48  22 

$68  86 
2.720  88 
8  785  84 
7,175  65 
U.068  06 
14,061  86 
14,446  14 
16,830  17 
15,172  86 

15.807  09 
10,878  22 
17,887  24 
20,835  25 
22307  45 
80,748  60 

27.808  72 
28,770  40 
80,46104 
24311  37 
32,406  60 
81,322  68 
82,300  64 
34,750  54 

$58  86 

1870 

•$W4  86 

§1.397  87 

8,853  17 

6,040  33 

7.407  65 
7,717  24 
8,124  81 
8,396  64 
8,740  62 

8.408  73 
10.240  28 
U.426  93 
18,857  04 
16,741  38 
18,738  02 
18,645  33 
2037165 
16,483  98 
23,425  64 
24.551  82 
25.653  31 
27,187  88 

$2«778  88 
2,876  00 
6,774  47 
12,238  48 
11.886  00 
14,666  00 
18317  88 
15.172  86 
13,320  61 
16,602  02 
17,788  15 
20.451  85 
25,88162 
26,188  18 
27,402  84 
28,588  87 
28320  68 
18,761  06 
32,006  10 
31388  12 
82,228  78 
26,516  82 

1871 

808  84 

1872 

1,21108 

1878 

3160 

1874 

%,\W  58 

1875 

1876 

$50  00 
1,706  75 
860  00 
414  00 
627  14 
115  00 
580  77 

"i^oso'w"" 

5116 
674  87 

1,887  72 

1877 

1878..  . 

2.900  77 
8,384  17 

1878 : 

1880 

1881 

1882 

1883 

1884 

1886 

4310  47 
5,117  25 
5,287  68 
5,828  04 

i888:ii::::: 

1880 

1881 

228  88 

1,275  27 

124  75 

20  00 

513  44 

10,678  36 
11,078  85 
10,518  42 
10.645  27 
18,878  88 

*  This  amoont  was  interest  on  war  bounty  bonds  in  which  the  fond  was  invested  at  the  time. 

?$52S  of  this  was  interest  on  war  boontr  bonds  in  wtiioh  the  fond  was  invested  part  of  the  year. 
Refondinffs  amoonted  to  $383.77.  rans^  from  nothins  in  1880  to  $146.21  in  lfli74.    Appraisal  expenses 
amoonted  to  $1,448.61,  ran^^ing  from  nothixig  in  1872  to  $2W.84  in  1886.    Advertising  amoonted  to  $1,088.54. 


ranging  from  nothing  in  18 
Twiner       • 


» months. 


)  to  $218.86  in  1^.    Tree)^  examiilation  amounted 
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COLLEGE    ACCOUNTS.  1» 

SUMMARY  OP  INVENTORY,  JUNE  30,  1890. 
Collie  farm  and  park,  676  acres  @  $70 $47,320  00 


College  hall,  buUt  1856 $20,000  00 

Waiiamfl  hall,  built  1869 40,000  00 

Wells  hall,  buUt  1877 25,000  00 

Abbot  hall,  bunt  1888 13,000  00 

Library,  buUt  in  1881 25,000  00 

Chemical  Laboratory,  built  1871,  south  end  added,  1881  18,000  00 

Mechanical  Laboratory  buUt  1885,  south  end  added  1887  10,800  00 

Veterinary  Laboratory,  built  1885 5,400  00 

Horticultural  Laboratory,  buUt  1888 6,000  00 

Agricultural  Laboratory,  built  1889 7,700  00 

Armory  and  assembly  hall,  built  1885 6,000  00 

Farm  house,  built  1869 3,500  00 

Four  brick  houses,  built  1857 , 12,500  00 

Two  brick  houses,.buat  1879  and  1884 6,500  00 

President's  and  two  frame  houses,  built  1874 15,000  00 

One  frame  house,  built  1885 4,000  00 

Apartment  building  and  out  building,  built  1888 14,500  00 

Herdsman's  house,  rebuilt  1867 400  00 

Ten  bams  at  Professor's  houses  @  $250 2,500  00 

Horticultural  bam  and  shed,  built  1868, 1875, 1887...  1,500  00 

Cattle  bam  and  shed,  built  1862 3,500  00 

Sheep  bam,  buUt  1865 _  2,000  00 

Horse  bam,  built  1871 2,500  00 

Pkwery,  built  1871 2,000  00 

Brickwork  shop,  built  1857....' 600  00 

Com  house,  built  1878 500  00 

Qreenhouse,  furnaces,  dwelling  and  stable,  built  1873 

and  1879 6,000  00 

Greenhouse  for  Experiment  Station,  built  1889 1,500  00 

Feed  bam,  built  1884 1,200  00 

Grain  bam,  built  1881 1,600  00 

Tbol  house,  built  1881 1,300  00 

Observatory,  built  1880 150  00 

Boiler  house  and  chimney,  built  1883-4 5,000  00 

New  bee  house,  built  1887 600  00 

Old  bee  house,  built  1874 250  00 

Ice  house,  built  1879 100  00 

Bath  house,  built  1889 600  00 

Feed  mill,  built  1889 100  00 

266,800  00 

Iron  bridge  over  Cedar  river,  built  1888 1,000  00 

Water  works — 

Artesian  well  and  connections,  sunk  in  1887, 343  ft  deep  $1,000  00 

Two  pumps,  $900  and  $500,  bought  1883  and  1881 1,400  00 

2^78  ft  six-inch  wood  pipe  in  place,  laid  1883  and  1887  1,426  80 

2,623  ft  four-inch  wood  pipe  in  place,  "      "       "       "  1,049  20 

662  ft.  three-inch  wood  pipe  in  place, "       "      **       "  198  60 

12  fire  hydrants  in  place,  laid  1883  and  1887 520  00 

Valves,  fittings  and  connections,  laid  1883  and  1887...  1,004  40 

Water  tank  and  heater  for  same,  built  1883 550  00 

700  feet  fire  hose,  2  carts,  nozzles,  etc.,  bought  1883-88  601  00 

7,750  0$ 

Steam  works — 

Four  boilers  4  ft  x  12  ft.  each  @  $600,  buUt  1881 $2,400  00 

Two  boUers  5  ft.  x  12  ft  each  @  $925,  buUt  1887 1,850  00 

Underground  piping,  laid  1882 2,700  00 

Two  small  steam  pumps  $110  and  $200,  bought  1884-69  310  00 

Pipes  and  fittings 271  71 

Toolsfor  steamfitting 268  58        7,800  29 

Footing  carried  forward $330,670  29 
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INVENTORY— Conitnued. 

Brought  forward _ $330,670  29 

Ten  dozen  taokle  fire  escapes 120  00 

Ten  fire  extinguishers _ 400  00 

Fuel  on  hand,  50  tons  bituminous  coal  @  $3.20, 10  tons  anthracite  @  $5.00.  210  00 

Farm  Department — 

Cattle,  40  head $3,710  00 

Horses,  6  head 1,000  00 

Sheep,  70  head., 1,424  00 

Swine,55head 593  00 

Implements,  produce,  etc. 9,746  94 

16,472  94 

Horticultural  Department- 
Team,  harness,  etc $630  50 

Tools 1,138  25 

Vegetable  garden 208  50 

Miscellaneous 506  50 

2,483  75 

Green  house- 
Plants  $1,814  42 

Implements 316  30 

=-        2,130  72 

Mechanical  Department — 

Wood  shop $2,423  23 

Iron  shop 6,291  65 

Blacksmith  shop 437  56 

Engineering  apparatus,  etc 1,549  25 

10,701  68 

Chemical  Department — 

Furniture,  fixtures $2,160  50 

Chemical  apparatus  and  chemicals 6,825  26 

8,985  76 

Physical  Department — 

Sound,  light  and  heat $1,967  70 

Electricity 3,170  65 

Mechanics  and  fixtures .-         1,716  15 

6,854  40 

Mathematical  and  Eugineering  Department — 

Surveying  inBtrumentis,  etc $1,346  64 

Telescope,  magic  lantern,  views,  etc 1,267  00 

Furniture 456  00 

3,069  64 

Botanical  Department — 

Museum $341  00 

Microscopes  and  class-room  apparatus 1,717  20 

Ofiice  furniture  and  fixtures 70  25 

Herbarium 1,921  93 

4,050  38 

Library,  inclusive  of  Experiment  Station  library — 

14,321  books  and  3,276  pamphlets $26,616  09 

Furniture 1,842  84 

28,458  93 

Veterinary  Laboratory — Museum,  furniture  and  apparatus 2,257  75 

Zoological  Department — Fum  iture  and  apparatus 947  90 

General  Museum— Collections  and  cases 15,833  00 

College  Hall— Furniture 1,198  14 

Williams  Hall — Furniture  and  club  equipments 553  25 

President's  office 278  48 

Secretary's  office,  including  Experiment  Station  items 823  13 

Armory — Furniture,  military  equipments  and  gymnastic  apparatus 656  70 

United  States  proper^  neld  in  trust: 

2  three-inch  rified  guns  and  equipments $1,597  05 

150  Springfield  cadet  rifies  and  equipments 2,250  00 

Weather  service— 50  sets  of  instruments  and  3  rain  guages. 2,092  00 

Footing  carried  forward $439,248  84 
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INVENTORY— Cbn«tti««i 

Brought  forward $439,248  84 

Fkg-Btaff  and  flags 175  00 

Apiary—Beee,  stock,  etc.,  not  belonging  to  Experiment  Station 294  00 

Experiment  Station,  not  including  items  separately  mentioned  above 94292  59 

$449,010  43 


EXPERIMENT  STATION  INVENTORY. 

Included  in  the  above  total  of  $449,010.43  is  $16,500.61  which  belongs  to  the  Experi- 
ment Station,  consisting  of  the  following  items: 

Lands  donated  to  the  Station — 

80  acres  at  Grayling,  fenced  and  improved $1,850  00 

10     "     "  Harrison,      "        **  "        300  00 

5     "     " .  South  Haven,  fenced  and  improved 500  00 

$2,650  0$ 

Buildings — 

Eixperimental  feed  bam. - $1,200  00 

Horticultural  laboratory,  experimental  rooms 1,200  00 

Veterinary  laboratory,  expenmen tal  rooms 250  00 

Apiary 600  00 

Forcing  house 1,500  00 

Feed  mill 100  00            ^ 

4,8*00 

Ldbrary  and  ofQcee — 

Books,  720  volumes,  costing - $1,808  09 

4  book-cases,  4  doz.  filing  Id^xcs,  carpet,  stationery,  etc.  367  55 

Mailing  list  in  type - 192  38 

2358  02 

Farm  Department — 

Implements $252  79 

1  horse 150  00 

L3  head  of  cattle 950  00 

Feed  and  office  equipment 161  60 

1,514  3» 

Horticultural  Department — 

Implements $147  68 

Microscope,  camera,  balances,  etc 429  82 

Furniture 70  50 

Horse 150  00 

798  00 

Chemical  Deparment— 

Sundij  apparatus $928  52 

Chemical  and  physical  balances 529  20 

Tools  on  Grayling  farm 276  75 

1,734  47 

Botanical  Department— Microscopes  and  sundry  apparatus 459  56 

Veterinarv  Department — ^Microscopes  and  sundry  apparatus 967  72 

Zoological  Department— 

Mieroecope,  balances  and  insect  cases $540  25 

Apiary, »  colonies  of  bees,  tools,  etc 628  20 

1,168  46 

$16,500  61 
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TabijE  No.  17. — Income  of  the  State  Agricultural  College  from  all  outside  sources 
from  the  date  of  its  foundation  to  the  present  time. 


From  State  Legialatare. 

From  U.  S.  CongreM. 

Ymr. 

Tot  Conwit 
Bzpensas. 

ForSpeeUa 
Purpoees. 

LaiMlSalM. 

Salt  Spring  and 

Swamp  Luul 

GnCnts. 

MorrUlAet 
of  1862  Int. 
vntAttotD. 
ImAQtua. 

Hateh  Aotof 
1887,  Bxperi- 
mentStatloo. 

MonWActot 
1800.  Sopple- 

mentanr 
Bodowment 

TttaL 

18S6 

$56,320  00 

$56,320  00 

1856... 

1867 

$40,000  00 

40,000  00 

1868 

1850 

37,500  00 

87,500  00 

1800 

18B1. 

6,500  00 
10,000  00 
9,000  00 
9,000  00 

15,000  00 
15,000  00 
20,000  00 
20,000  00 
20,000  00 

20,000  00 
18,250  00 
18,250  00 
21,796  00 
13,000  00 

7,638  00 
7,688  00 
6,150  00 
6450  00 
4,97180 

4,97180 
7,249  00 
7,249  00 

8.385  00 

8.386  00 

152  25 
218  97 
407  80 
726  00 

1,156  61 

1,004  27 

7,606  88 

592  49 

17,559  00 

1,320  02 
4,185  72 

217  05 
10  13 

150  13 

ia53 
1,778  09 
979  06 
826  60 
712  22 

797  56 
46195 
358  46 
39195 
1,259  90 

187  50 

6  J62  26 

1862 

10.218  97 

1868. 

9.407  80 

1864 

9,726  00 

1866 

16,156  61 

1866 

16,004  27 

1867 

27,606  88 

1888 

'■"wood'oo" 

20,592  49 

1860 

$58  96 

2,720  98 

8,786  84 

7,175  66 

U,059  06 

14,061  96 

14.446  14 
16,880  17 
15,172  86 
15,807  00 
16,978  22 

17,887  24 
20,085  25 
22,507  45 
30,740  60 
27,900  72 

29.770  40 
30,46104 
t    24,61187 
32,406  60 
81,822  60 

32,360  64 
34,750  54 

67,617  96 

1870 

24,040  96 

1871 

10,500  00 
3,000  00 
15,602  00 
15,602  00 

7,755  50 
6,755  50 

30.686  80 
5,686  80 

16.068  32 

7,068  82 
48^20  50 

8^50 
28,798  00 
10,526  00 

35,103  00 
22.617  00 

*  44,040  00 
80,752  50 

*  20,973  00 

*  27472  00 
22,947  50 

86,671  56 

1872 

28,642  70 

1878.  . 

7" 

48,467  19 

1874 

42,814  11 

1875 

29,984  17 

1876 

82,996  76 

1877 

52,968  72 

1878 

28(470  49 

1879- 

38,730  56 

1880 

80,674  91 

1881. 

72,866  70 

1882 

99,060  41 

1888 

68,319  56 

1884 

48,060  66 

1886 

66,060  90 

1886 

58,078  04. 

1887 

t         19820 

444  20 

10  50 

288  50 
37  88 

68,849  57 

1888.  .  . 

$15.000  00 
15,000  00 

15,000  00 
15,000  00 

78,603  80 

1880 

67,306  19 

1890 

g  $15,000  00 
16.000  00 

89,771  14 

1801 

88,785  42 

Total     .. 

$362,088  00 

$489,315  24 

$100,490  50 

$453,719  a 

$60,000  00 

$81,000  00 

$1,446,608  78 

*  Indndinff  appropriationB  for  weather  serTioe. 
t  Oct.  l7l^,  to  June  30,  1887,  nine  months. 
§  ReoeiTed  Not.  15.  1890. 
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A  SUMMARY  OP  THE  RESOURCES  OP  THE  STATE  AGRICULTURAL 

COLLEGE. 

Parm,  buildings  and  equipments,  as  per  inventory  on  pp.  19-20... $449,010  43 

Afinricultural  College  trust  fund,  from  sale  of  lands  of  United  States  grant.  395,605  73 

Balance  due  on  purchase  money    "       «       «            «                «          «  101,861  16 

115,216.50  acres  @  $5  per  acre  as  yet  unsold  «<             '«                u         u  576,082  50 

320  acres  @  $5  per  acre  yet  unsold  of  swamp  land  grant 1,600  00 

Total - $1,524,150  82 


The  115,216.50  acres  yet  vacant  of  the  U.  S.  land  grant  are  given  in 
detail  as  located  in  the  different  counties  in  table,  No.  11,  page  17. 

The  320  acres  of  swamp  land  is  what  still  remains  unsold  of  a  grant 
from  the  State  to  the  College  of  swamp  lands  located  in  the  township  of 
Bath  in  Clinton  county. 

The  present  amount  of  the  trust  fund  is  taken  from  the  last  line  (that 
for  1890)  of  the  fifth  column  of  table  No.  12,  page  18. 

The  balance  due  on  purchase  money  is  reported  by  the  Commissioner  of 
the  State  Land  Office,  and  consists  of  the  total  amount  for  which  the  Col- 
lege lands  have  been  sold  up  to  the  present  time,  i.  e.: 

The  total  ot  the  fourth  column  from  the  right  in  table  No.  10,  page  16 $545,382  02 

Less  the  payments  made  on  these  sales,  constituting  the  trust  fund 395,605  73 

$149,776  29 
And  less  balances  \mpaid  gtn  abandoned  descriptions  which  have  reverted 
to  the  State  by  forfeiture  for  non-payment  of  interest,  as  shown  in  the 
•   third  column  from  the  right,  in  table  No.  10,  page  16 47,915  13 

$101,861  16 
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KEPORT  OP  THE  PROFESSOR  OP  AGRICULTURE  AND  SUPERINTEND. 

ENT  OP  THE  PARM. 

JPresxdeni  Clute: 

Deab  Sib — ^I  have  the  honor  to  submit  the  following  report  of  the  work 
of  the  Agricultural  Department  of  this  college  for  the  year  1890-91. 

CLASS  BOOM  WOBE. 

Instruction  has  been  given  as  follows  by  lectures,  supplemented  by  ref- 
•erences  to  standard  works  and  to  the  crops  and  apparatus  of  the  farm: 

Autumn  Term — Mr.  P.  G.  Holden  to  the  sophomore  class  on  the  gen- 
•eral  topic  of  the  soil  And  its  arrangement  to  secure  best  conditions  of  ger- 
mination and  growth. 

Spring  Term — Mr.  E.  A.  Burnett  to  the  freshman  class  on  the  topic  of 
the  characteristics  of  the  various  breeds  of  live  stock,  illustrated  as  far  as 
X>oBsible  by  the  specimens  owned  by  the  college.  Mr.  Holden  and  myself 
met  the  sophomores  twice  a  week  for  a  study  of  pedigrees  of  our  own 
or  other  pure  bred  stock,  bringing  them  to  the  actual  use  of  the  herd 
books,  of  which  we  now  have  a  nearly  full  collection — ^forty-two  sets.  I 
oannot  too  highly  commend  this  class  of  work.  It  familiarizes  the  student 
with  matters  pertaining  to  stock,  as  nothing  else  will  in  so  short  a  time, 
■and  he  soon  becomes  expert  in  the  use  of  the  volumes. 

Summer  Term — I  am  meeting  the  junior  class  each  day.  The  work  of 
the  term  is  divided  between  field  and  stock  interests,  the  aim  being  to  call 
the  attention  of  the  student  to  the  latest  developments  in  agricultural 
science  in  these  lines.  In  the  former  much  time  is  given  to  the  notable  work 
of  Lawes  and  Gilbert  of  Rothamsted,  with  copious  references,  and  in  the 
latter  both  lectures  and  references  on  the  principles  of  breeding  and  of 
feeding  and  care  of  live  stock.  The  study  of  agriculture  in  this  year  of 
the  course  is  very  valuable,  as  the  training  the  student  has  received  has 
now  fitted  him  to  do  some  really  good  work. 

ABSBNGE. 

I  have  to  thank  the  Board  for  a  six  months  leave  of  absence  at  the  close 
of  the  autumn  term,  during  which  I  took  a  profitable  trip  through  the 
-east  and  south,  in  study  of  the  apiculture  of  those  regions.  On  my 
return  I  gave  a  paper  at  the  meeting  of  the  Michigan  Stock  Breeders' 
Association  on  Selection  the  Natural  Means  of  Improvement  Later  I 
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attended  two  series  of  institutes,  speaking  on  Drainage  of  Rolling  Lands, 
and  lectured  before  the  college  in  my  turn. 

IMPROVEMENTS. 

Fields — The  practice  of  removing  all  stones  and  stumps  from  fields  as. 
fast  as  they  were  to  be  plowed  has  been  continued  at  considerable  cost 
but  with  a  marked  improvement  No.  5  has  been  thus  cleared,  as  well  as 
the  previously  unbroken  fields,  7  and  13.  In  No.  7,  one  to  two  men  fol- 
lowed each  plow.  Nos.  14  and  18  will  be  treated  in  the  same  way  before 
wheat  sowing,  and  a  portion  of  No.  4  immedial^ly  afterward. 

Drainage — More  than  four  miles  of  drains  with  four  stone  outlets  have 
been  laid  on  the  farm  since  my  last  report,  and,  with  the  exception  of  small 
portions  of  Nos.  4,  6  and  8  and  of  the  farm  lane,  the  front  of  the  farm  is  in 
good  condition.  The  drainage  of  4  is  authorized  and  nearly  done,  and 
mat  of  both  sides  of  the  lane  is  in  progress  now.     I  am  anxious  to  try  the 

i)rinciples  of  down  drainage  on  some  of  the  back  fields  which  have  no  out- 
et  of  the  ordinary  kind.  An  investigation  would  be  cheap,  and  if  suitable 
strata  were  found,  several  bad  pieces  could  be  cheaply  drained.  The  drains- 
of  the  farm  need  to  be  resurveyed  and  platted. 

Fences — Nearly  all  the  fences  excepting  those  upon  the  line  have  been 
relaid  and  the  old  fence  rows  plowed  and  smoothed.  The  lane  fences  have 
been  temporarily  set  one  rod  into  the  fields,  while  the  entire  lane  is  plowed 
and  is  undergoing  a  process  of  draining,  grading  and  seeding,  after  which 
the  old  fences  are  to  be  replaced  by  neat  wire  ones.  No  fence  or  gate* 
will  be  opposite  the  experimental  fields,  and  there  will  be  no  obstruction 
to  driving  from  the  grounds  and  gardens  into  this  field  and  down  the 
lane.  When  this  work  is  completed,  it  will  add  much  to  the  appearance 
of  the  premises. 

Forest — Much  of  the  timber  of  the  farm  was  mature  and  suffering  to  be 
cut.  It  was  ordered  sold  down  to  the  smaller  and  thrifty  trees,  not  to- 
destroy  the  forest,  but  to  dispose  of  what  would  otherwise  die  and  fall.  In 
this  way  over  2()0,000  feet  of  lumber  were  cut  and  over  1,200  cords  of 
wood. 

Buildings — A  little  milk  room  has  been  finished  from  the  cotner  of  the 
horse  bam,  and  fitted  with  water  and  cooling  tank — a  convenience  alike  to- 
ourselves  and  our  patrons. 

IMPROVEMENTS   NEEDED. 

The  work  of  thoroughly  draining  and  cleaning  the  fields  from  stone 
should  continue  as  rapicfiy  as  possible  and  as  long  as  the  work  remains  to  be 
done.  We  ought  not  to  need  to  do  this  after  thirty  years  of  time,  and 
would  not  need  to,  had  not  the  farm  been  from  the  first  remarkably 
rough  and  swampy.  I  am  amused  and  annoyed  to  have  visitors  who  are 
ignorant  of  the  condition  of  the  farm  in  its  wild  state,  instinctively  com- 
pare it  with  farms  of  successful  men  in  far  more  favored  localities  and 
always  to.  our  disadvantage.  This  is  natural  enough,  for  the  work  of 
reclaiming  lands  never  shows  when  done,  except  in  comparison  with 
their  previous  condition.  I  know  how  my  predecessors  struggled  for 
many  years  in  pioneer  work  with  stumps  and  swamps.  The  latter  are 
now  fairly  well  settled  and  the  Board  of  Agriculture  is  disposed  to  put 
them  in  good  condition.     I  hope  the  work  may  proceed  rapidly. 
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The  barns  should  be  pointed  with  one  or  two  coats  according  to  condi- 
tion after  undergoing  some  outside  repairs.  The  fences  about  the  bams 
should  be  renewed  within  a  year  and  substantially  built.  We  are  in  sore 
need  of  accommodations  for  visitors'  teams.  We  are  not  able  to  offer  even 
ordinary  hospitality  to  those  who  come,  and  it  is  most  unsatisfactory  to 
both  parties,  for  they  go  away  feeling  hard  towards  us  and  the  college^ 
after  having  necessarily  made  much  confusion  in  our  buildings.  I  hope 
the  next  legislature  will  provide  for  this  pressing  need.  No  outlay 
of  the  same  amount  would  bring  so  much  comfort,  nor  contribute  so 
much  to  good  feeling  toward  the  college. 

PURCHASES. 

Within  the  year  specimens  of  the  following  breeds  have  been  purchased 
for  the  use  of  the  students: 

Sheep. 

A  pair  of  American  Merino  ewes  from  Hon.  Wm.  Ball,  Hamburg,  Mich. 

A  pair  of  Dickinson  ewes  from  T.  M.  Paxton,  McConnells  Mills,  JPa. 

One  National  Delaine  ewe  from  McClellan,  Cannonsburg,  Pa. 

One  Black  Top  ewe  from  J.  J.- Harsh,  Union  City,  Mich. 

A  pair  of  Oxford  ewes  from  James  Tolton,  Walkerton,  Ont. 

A  pair  of  Dorset  Homed  ewes  from  Tazewell  &  Hector,  Port  Credit,  Ont 

A  pair  of  Cotswold  ewes  from  Snell  Bros.,  Edmonton,  Ont. 

A  pair  of  Leicester  ewes  from  John  Kelley,  Shakesi)eare,  Ont. 

A  pair  of  Lincoln  ewes  from  Wm.  Oliver,  Si  Marys,  Ont. 

One  Hami)shire  ewe  from  Taft,  Mendon,  Mich. 

Swine, 

One  Berkshire  sow,  B.  N.  Cooley,  Coldwater,  Mich. 

One  Essex  sow,  Frank  Wilson,  Jackson,  Mich. 

One  Duroc  Jersey  sow,  Quincy  McBride,  Burton,  Mich. 

One  Improved  Yorkshire  sow,  Ormsby  J.  Chapman,  Port  Credit,  Ont. 

One  Tamworth  sow,  Thos.  Bennett,  Rossville,  Illinois. 

One  Victoria  sow,  G.  W.  Davis,  Dyer,  Indiana. 

HEBD  BOOKS. 

By  resolution  of  the  Board,  a  full  collection  of  herd  books  published  in 
this  country,  was  to  be  placed  on  our  office  shelves.  We  now  have  forty- two 
sets;  these  include  several  foreign  publications,  and  practically  complete  the 
list.  Their  value  is  $1,000.00,  and  we  are  justly  proud  of  them.  Some 
few  not  yet  out,  and  a  few  missing  volumes  are  yet  to  be  obtained.  Many 
were  presented  to  us,  and  many  others  sold  at  greatly  reduced  rates. 

IMPLEMENTS. 

Among  our  purchases  for  the  year  are  a  Davis  platform  binder,  an 
Austin  road  machine,  one  Whipple  harrow,  one  Cutaway  harrow,  one  com 
cultivator  and  a  collection  of  hand  tools  for  students. 


Digitized  by 


Google 


^  DEPARTMENT  REPORTS. 

DONATIONS. 

We  are  indebted  as  follows  under  this  head: 
Whipple  Harrow  Co. — One  corn  cultivator. 

Holstein-Fresian  Cattle  Association— Complete  set  herd  books,  includ 
ing  Dutch-Friesian  and  Holstein. 

American  Galloway  Association — Set  herd  books. 
Maine  Jersey  Breeders  Association — Set  herd  books. 
Guernsey  Breeders  Association — Set  herd  books. 
Cleveland  Bay  Breeders  Association — ^Set  stud  books. 
Cotswold  Breeders  Association — Set  flock  books. 
Dickinson  Breeders  Association — Set  flock  books. 
National  Delaine  Breeders  Association — Set  flock  books. 
Hamj)shire  Breeders  Association — Set  flock  books. 
Southdown  Breeders  Association — Set  flock  books. 
Essex  Breeders  Association — Set  herd  books. 
Cheshire  Breeders  Association — Set  herd  books. 
Victoria  Breeders  Association — Set  herd  books. 

It  gives  me  pleasure  to  acknowledge  the  effective  help  of  my  assistants, 
Mr.  Burnett  and  Mr.  Holden.  Much  of  whatever  we  may  have  accom- 
plished is  directly  due  to  their  untiring  and  unselfish  labors.  They  have 
not  worked  under  detailed  instructions,  but  have  helped  to  manage, 
and  I  hope  the  College  may  retain  their  services  for  many  years. 

In  closing  I  desire  to  express  my  thanks  for  the  sympathy  and  assist- 
•ance  that  have  been  extended  to  me  and  my  department,  especially  from 
yourself  and  the  Board  of  Control. 
Believe  me,  sir,  I  am 

Most  truly  yours, 

EUGENE  DAVENPOET. 
Ageioultural  College,  Michigan,  ) 
June  30, 1891.  ) 

Soon  after  writing  the  above.  Professor  Davenport  was  tendered  the 
position  of  President  of  the  first  agricultural  school  in  South  America, — 
Escola  Agricola  de  Sao  Paulo,  at  Piracicabo,  Brazil  The  position  is  one 
of  large  responsibility  and  large  opportunity,  involving  all  of  the  prelim- 
inary work  in  the  foundation  of  the  school  The  invitation  was  a  gratify- 
ing tribute  to  a  graduate  of  Michigan's  Agricultural  College,  and  after 
careful  consideration  Professor  Davenport  decided  to  undertake  the  work, 
and  starts  for  his  new  field  of  labor  Oct.  7, 1891,  taking  with  him  the  cor- 
dial ^ood  wishes  of  the  members  of  the  Board  of  Agriculture  and  of  the 
Eacmty  which  he  leaves. 

HENRY  G.  REYNOLDS, 

Secretary. 
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REPORT  OP  THE  PROFESSOR  OP  HORTICULTURE  AND  LANDSCAPE: 

GARDENING. 

President  Clute: 

The  following  report  of  the  horticultural  department  is  presented: 

The  time  alloted  for  class  room  instruction  has  not  been  changed  since 
my  last  report,  and  twelve  weeks  have  been  spent  with  the  junior  class  in 
which  the  more  important  operations  of  vegetable  growing,  pomology  and 
floriculture  were  discussed  from  a  practical  standpoint.  80  far  as  time 
allowed  the  origin  of  varieties,  methods  of  improvement,  and  effects  of 
crossing  and  hybridizing  were  considered.  Considerable  attention  waa 
paid  to  the  construction  and  care  of  forcing  houses  aad  hot-beds,  and  the 
subject  of  insects  and  fungi  and  the  methods  of  combatting  them  was 
also  treated. 

Instruction  in  landscape  gardening  was  given  the  sophomores  during 
the  last  half  of  the  summer  term,  and  an  elective  course  in  horticulture- 
was  offered  the  seniors  for  six  weeks  in  the  spring. 

The  entire  work  of  the  department,  with  the  exception  of  driving  the 
teams,  and  including  the  care  of  the  lawns,  orchards  and  gardens,  has- 
been  performed  by  tne  students.       1 

In  the  arrangement  of  the  work,  the  seniors,  who  are  assigned  to  this 
department  are  placed  in  charge  of  some  of  the  experiments  or  of  certain 
crops;  the  juniors  are  so  assigned  each  day  as  to  afford  them  an  oppor- 
tunity to  become  familiar  with  the  different  horticultural  operations,  such 
as,  grafting,  budding,  pruning,  and  the  care  of  the  various  fruit  and  vege- 
table crops.  During  the  year  that  students  are  engaged  in  this  sort  of 
work  it  is  possible  for  them  to  obtain  a  considerable  insight  into  the 
various  horticultural  methods,  and,  if  they  desire  to  make  a  specialty  of 
any  line  of  work,  an  opportunity  is  afforded  them  in  the  senior  year.  The 
freshmen  are  used  as  their  services  are  needed,  either  in  work  on  the 
grounds  or  in  the  gardens  and  orchards. 

The  care  of  the  grounds  this  year  has  been  in  the  hands  of  Mr.  Thomas 
Ounson,  and  under  his  direction  the  students  have  kept  them  in  a  neat 
and  presentable  condition. 

When  the  older  groups  of  trees  and  shrubs  were  planted,  they  were 
placed  close  together  for  immediate  effect,  but  as  they  are  fast  attaiifing 
their  full  size,  it  has  become  necessary  to  thin  them  out.  In  several  of 
the  natural  groves  the  same  condition  exists,  and  the  trees  are  becoming 
greatly  crowded.  To  remedy  this  difficulty,  and  to  open  vistas  to  different 
parts  of  the  grounds,  a  large  number  of  trees  have  been  cut  out,  but  the 
number  remaining  should  be  still  more  reduced. 

The  teams  haye  been  used,  when  no  other  work  was  pressing,  in  hauling 
gravel,  and  cinders  for  the  drives,  and  in  another  year  we  shall  have  them 
in  good  condition. 

We  now  have  a  fair  collection  of  the  hardy  trees  and  shrubs  growing  on 
the  grounds,  but  it  would  be  well  to  make  a  considerable  increase,  that 
IK)rtions  of  the  grounds  may  be  made  into  a  sort  of  arboretum,  in  which  all 
of  our  trees  and  shrubs  valuable  for  lawn  planting  could  be  systematically 
arranged.  During  the  past  two  years  a  considerable  numoer  of  small 
trees  have  been  secured,  which  are  now  growing  in  nursery  rows,  and 
could  be  used  for  this  purpose. 

The  orchards  have  for  the  most  part  been  turned  over  to  the  experi- 
ment station.    The  fruit  crop  last  year  was  very  light,  although  all  of  the- 
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trees  of  bearing  age  blcwssomed  quite  full,  and  seem  in  a  thrifty  condition. 
In  addition  to  the  varieties  of  fruits  and  vegetables  grown  by  the  station 
for  experimental  purposes,  small  areas  of  the  standard    varieties    are 

«lanted  for  the  purpose  of  illustrating  the  methods  of  cultivating  them, 
'he  product  is  disposed  of  to  the  students'  clubs,  or  to  members  of  the 
faculty,  and  as  the  entire  work  of  planting,  cultivating  and  marketing  is 
done  by  the  students,  it  is  decidedly  educational. 

The  department  made  an  exhibition  of  horticultural  products  at  the 
State  Pair  at  Lansing,  and  furnished  judges  for  the  classes  of  fruits, 
flowers  and  vegetables,  at  the  State  Fair,  Detroit  Exposition,  Port  Huron 
Exposition,  Eaton  Rapids  Fair,  and  the  Detroit  Chrysanthemum  Show. 

I  have  also  attended  all  the  meetings  of  the  State  Horticultural  Society 
and,  at  least  once,  those  of  Ingham,  Eaton  and  Oceana  county  societies, 
as  well  as  the  Grand  River  Valley  Society  at  Grand  Rapids,  and  the  Massa- 
-chusetts  Horticultural  society  at  Boston,  and  have  participated  in  the 
proceedings.  The  Farmers'  Institutes  also  called  for  considerable  atten- 
tion, as  I  was  present  at  four  series,  each  occupying  nearly  a  week. 

I  was  also  a  delegate  to  the  Convention  of  Agricultural  Colleges  and 
Experiment  Stations,  held  at  the  Illinois  State  University  at  Champaign. 
While  passing  through  Chicago,  I  visited  the  Fat  Stock  Show  and  several 
of  the  parks  and  greenhouses.  ' 

During  the  winter  vacation  I  visited  Cornell  University,  Massachusetts 
Agricultural  College,  and  Arnold  Arboretum,  and  spent  over  a  week 
inspecting  the  greenhouses  around  Boston  and  New  York. 

Respectfully  submitted, 

L.  R.  TAFT.. 

June  30,  1891. 


REPORT  OP  THE  CHEMICAL  DEPARTMENT  FOR  THE  COLLEGE  YEAR 

1890-1891. 

President  Clute: 

I  herewith  submit  my  report  for  the  Chemical  Department  of  the  Agri- 
cultural College  for  the  academic  year  ending  Aug.,  1891. 

I.      CL\SS   WORK. 

The  first  duty  of  the  teacher  is  in  his  class  room.  To  hold  the  students 
to  thorough  work,  to  inspire  enthusiasm  in  their  studies,  to  induce 
scholarly  habits  and  good  principles,  and  thus  fit  them  for  life's  work  are 
the  chief  duties  of  a  teacher.  No  kind  or  amount  of  outside  work,  how- 
ever much  it  may  attract  public  attention,  can  compensate  for  neglected 
classes  and  slighted  work. 

I  am  glad  to  say  that  the  classes  under  my  charge  have  made  these 
tasks  easy.  The  students  have  uniformly  been  studious  and  attentive, 
and  even  enthusiastic  in  their  pursuits. 

Associated  with  me  in  this  instructional  work  has  been  the  Adjunct 
Professor,  Frank  S.  Kedzie,  to  whom  is  due  much  of  the  success  of  this 
•department  during  the  past  year. 
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II.      STUDIES. 

Senior  Year — ^The  studies  of  the  senior  year  are  all  elective.  In  the 
spring  term  nineteen  members  of  the  senior  class  and  one  post  graduate 
•elected  the  study  of  meteorology,  the  instruction  being  given  by  daily 
lectures. 

In  the  summer  term,  eight  seniors  elected  quantitative  chemical  analysis, 
requiring  two  hours  a  day  of  laboratory  work. 

Junior  Year — Thirty-one  students  in  the  agricultural  course  took  blow- 
pipe practice,  and  volumetric  analysis  durine  the  fall  term.  During  the 
same  term  thirty-six  students  in  tne  same  class  attended  a  daily  course  of 
lectures  in  organic  chemistry. 

During  the  same  term,  ten  students  in  the  mechanical  course  pursued 
the  study  of  metallurgy  three  days  a  week. 

In  the  spring  term,  twenty-ei^ht  students  in  the  agricultural  course 
spent  two  honrs  a  day  in  qualitative  chemical  analysis.  In  the  summer 
term  twenty-six  students  in  the  same  course,  attended  daily  lectures  in 
agricultural  chemistry. 

Sophomore  Year — During  the  summer  term  sixty  students  in  the  Agri- 
cultural course  pursued  the  study  of  elementary  chemistry,  one  hour  a 
day  in  the  class  room,  two  hours  a  week  in  two  sections  in  laboratory  work. 

In  addition  to  the  class  work  of  regular  college  students,  there  have 
been  fourteen  summer  students  (teachers)  and  four  post  graduates  who 
have  spei\t  a  part  of  the  year  in  work  in  the  Chemical  Laboratory. 

III.      FABMERS'   INSTITUTES   AND   PUBLIC  LECTURES. 

I  attended  eight  Farmers'  Institutes  during  the  winter  of  1891,  present- 
ing the  subject  of  sugar  beets  as  related  to  the  agriculture  of  Michigan. 
I  also  attended  the  annual  meeting  of  the  Tri-county  Agricultural  Society 
at  Petersburg,  and  delivered  an  address.  At  the  annual  meeting  of  the 
Eaton  County  Agricultural  Society  I  gave  an  address.  I  also  addressed  a 
large  meeting  of  farmers  in  Lapeer.  I  gave  a  lecture  before  the  Olivet 
Coflege  Association.  I  also  gave  two  lectures  before  the  students  and 
faculty  of  this  College.  I  am  sorry  to  say  that  these  public  lectures  have 
been  discontinued  by  vote  of  the  faculty. 

I  attended  the  annual  meeting  of  the  American  Association  for  the 
Advancement  of  Science,  in  Indianapolis,  in  August,  1890,  at  which  time 
I  was  elected  Vice  President  of  the  Section  of  Chemistry.  In  August, 
1891, 1  attended  the  meeting  of  the  same  association  in  Washington,  and 
gave  the  address  to  the  Chemical  Section  on  Alchemy.  At  the  same 
meeting  I  met  Dr.  R.  Warrington,  of  England,  and  heard  his  lectures  on 
the  results  of  the  famous  experimental  work  of  Lawes  &  Gilbert  of 
Kothamsted. 

IV.      METEOROLOGICAL  OBSERVATIONS. 

The  systematic  meteorological  observations  have  now  been  carried  on 
without  interruption  since  1863,  making  the  longest  continuous  set  of 
observations  in  this  State.    Their  value  increases  from  year  to  year. 

Added  to  these  are  observations  on  the  temperature  of  the  river  and  of 
the  soil  at  different  depths. 
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Tne  data  thus  gathered  will  afford  material  for  profitable  discussion  in 
the  future. 

The  chemical  department  has  also  served  as  a  bureau  of  information  to 
the  public  on  a  great-variety  of  subjects  and  of  all  degrees  of  importance, 
ranging  from  muck  and  marl  to  gold.  The  correspondence  required 
involves  a  good  deal  of  work  and  consumes  much  time,  but  the  assistance 
thus  afforded  to  our  people  is  cheerfully  rendered,  and  seems  to  be  duly 
apjmreciated. 
The  year  has  been  one  of  prosperity  in  the  chemical  department. 

Bespectfully  submitted, 

R.  C.  KEDZIE, 
Agbioultubal  College,  )  Professor  of  Chemistry, 

August,  1891.  ) 


REPORT  OP  THE  PROFESSOR  OP  ZOOLOGY  AND  ENTOMOLOGY. 

President  O.  Clute: 

I  respectfully  submit  the  following  report  of  the  Zoological  Department 
for  the  past  college  year.    The  classes  have  been  large,  the  attendance 

ijrompt  and  regular,  the  students  enthusiastic,  aud  their  process  excel- 
eni  The  following  studies  have  been  taught:  Anatomy,  Human  and 
Comparative,  Physiology,  Entomolgy,  General  Zoology,  and  Geology.  In 
each  of  these  studies,  class  room  work  is  supplemented  by  laboratory 
work.  The  amount  of  laboratory  work  varies  from  ten  to  nfteen  hours 
per  week.  The  number  of  students  taught  in  the  regular  course  was  one 
hundred  and  twenty. 

Besides  the  regular  students,  there  was  in  my  department  a  class  of 
>  twelve  summer  students,  who  spent  from  six  to  eight  weeks  in  the  labora- 
tory. The  subjects  studied  were  Physiology,  Entomology,  and  Animal 
Histology.  These  students  were  very  enthusiastic  and  the  work 
delightful  During  the  winter  vacation,  five  students  studied  with  me  in 
Entomology.  Three  of  these  studied  for  the  Master's  degree.  One  stu- 
dent received  the  degree  of  M.  S.  in  this  department  at  the  last  commence- 
ment, and  two  more  have  completed  the  work  required  in  this  department 
for  the  same  degree. 

I  am  glad  to  record  my  high  appreciation  of  the  services  of  Mr.  F.  J. 
Niswander,  who  assisted  in  the  department  until  July  of  the  present  year, 
when  he  accepted  a  call  to  the  Professorship  in  Entomology  in  the  Wyom- 
ing University.  Fortunately  I  was  able  to  secure  aid  during  the  remain- 
der of  the  summer  term  from  Prof.  F.  H.  Hillman  of  the  Nevada  University, 
a  former  assistant,  who  was  here  doing  post  graduate  work.  Our  fine 
plant  now  gives  excellent  opportunity  for  advanced  work  which  is  duly 
appreciated.  During  the  year  we  have  had  several  special  students  in 
Entomology,  some  from  far  distant  states. 

OUTSIDE  WORK. 

In  the  winter  of  1890  and  1891, 1  attended  seven  of  the  Farmer's  Insti- 
tutes, conducted  by  the  State  Board  of  Agriculture.  Four  of  these,  held 
at  Alma,   Traverse  City,   Bear  Lake  and  Benzonia,  I  worked  up.      I 
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attended  the  preliminary  meeting  to  arrange  for  the  institutes,  aided  in 
otgeanzingy  preparing  a  program,  and  arranging  for  thoroughly  advertis- 
ing the  meetings,  delivered  two  lectures'  at  each  of  the  institutes,  and  had 
charge  of  the  question  box  at  the  meetings.  I  also  attended  the  three 
institutes  at  Howell,  Byron  and  Ovid,  and  lectured  before  each  one. 
Thus  I  gave  three  weeks  to  institute  work,  besides  preparing  addresses 
for  the  meetings. 

At  your  request  I  prepared  and  read  a  paper  on  orchard  insects  before 
the  State  Cider  Maker's  Association,  at  their  annual  meeting.  I  also  read 
a  paper  at  the  annual  meeting  of  the  State  Horticultural  Association  on 
new  currant  insects  which  was  illustrated  and  published  in  their  report. 
As  president  of  the  State  Beekeepers'  Association,  I  presided  at  the 
annual  meeting  in  Detroit  and  prepared  and  delivered  the  annual  address. 
I  have  also  had  charge,  as  superintendent,  of  the  College  Sabbath  School. 
During  the  year,  I  delivered  one  of  the  regular  course  of  lectures  before 
the  whole  College,  and  by  your  special  request,  gave  one  ot  the  Sunday 
morning  addresses  before  all  of  the  students,  and  likewise  an  account  of 
my  visit  to  the  American  Association  for  the  Advancement  of  Science. 

In  tiie  autumn  of  1890  I  was  requested  by  the  Department  of  Agricult- 
ure of  the  United  States  government  to  supervise  a  series  of  experiments 
to  beplanned  by  myself  in  consultation  wim  the  entomologist  of  the  gov- 
ernment department  These  experiments  related  to  breeding  bees,  winter- 
ing bees,  and  bee  forage.  Other  experiments  were  to  be  conducted,  such 
as  the  peculiarities  of  the  season  might  surest.  It  was  a  condition  of 
this  arrangement  that  the  government  should  employ  an  expert  bee-keeper 
who  should  take  immediate  charge  of  the  bees  and  the  experimental 
work.    Mr.  J.  H.  Larrabee  of  Vermont  was  selected  for  this  position. 

These  exi)eriments  have  been  performed,  and  the  report  has  been  sent 
to  the  Entomologist  of  the  Department  of  Agriculture,  and  a  duplicate 
copy  kept  for  our  own  use.  It  wasagreed  that  we  could  use  the  report  if 
we  aesired  to  do  so. 

In  August  I  attended  the  meeting  of  the  Association  for  the  Advance- 
ment of  Science  at  Indianapolis.  I  was  president  of  the  Entomological 
Club  of  the  association,  and  read  an  address  on  ^Teaching  Entomology  in 
our  AgriculturaJ  Colleges."  This  address  was  printed  by  the  Department 
of  Agriculture  and  widely  copied.  I  was  also  elected  Secretary  of  the 
Biological  Section  of  the  general  association,  before  which  I  read  a  paper 
on  "Nutrition  in  Bees." 

In  November  I  attended  the  meeting  of  the  Agricultural  Colleges  and 
Experiment  Stations,  at  Champaign,  JQlinois.  I  read  a  paper  on  Station 
Work,  and  was  elected  chairman  of  the  section  on  Entomology. 

During  the  winter  vacation  I  revised  my  "Bee  Keepers' Guide,"and 
issued  the  sixteenth  thousand  of  this  work.  I  also  revised  and  enlarged 
my  little  work  on  the  Silo,  and  published  the  third  edition  of  12,000 
copies.  I  have  now  issued  27,000  copies  of  this  work  in  all,  and  have  less 
than  1,000  on  hand.  I  hope  I  have  had  some  influence  in  developing  this 
new  method  of  feeding  our  farm  stock. 

During  the  past  winter  we  enlarged  our  entomological  collections 
by  several  thousand  specimens,  secured  by  exchanges  with  similar  colleges 
in  Kansas,  Illinois,  Missouri,  Iowa,  Nebraska,  Dakota,  California,  New 
Tork,  etc.  I  also  prepared  a  fine  collection  for  our  State  Normal  School, 
of  2,000  insects  of  all  orders,  for  which  we  received  one  hundred  dollars. 

We  have  received  the  following  donations  to  the  museum: 
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C.  L,  Rice:  Rattlesnake. 

A*  J.  Ooofc:  Indian  axe. 

O.  C.  HoUisfer :  Cast  Bkia  of  snake. 

ff.  £>,  Cutting:  Cryatala  of  maple  syrup. 

a  F.  Parker:  Pilot  BDake. 

A,  B.  Cook :  King  raiL 

C.  B,  Cook:  Blue  winged  teal. 

C  B.  Cook:  Buflle  head. 

I)*  P.  Inqraham :  Florida  duok. 

MicJu  Fuh  CommuBion :  Brook  Trout 

Mich.  Fish  Commission:  Rainbow  Trout 


J.  H,  F,  MuUett:  Blowing  viper. 

M.H.Hunt:  Epilobium  noney. 

J,  F,  McCord :  King  snake. 

V,  R,  Can  field:  Mouse  skeleton. 

A,  J.  Cook:  Meadow  mouse. 

8.  W.  Kendall:  Iron  IVritee. 

E.  R,  Lake:  Chinese  pheasant 

John  James:  Opossum. 

E.  H,  Kelly:  Sand  hill  crane. 

John  James:  Shark  teeth  and  spines. 

C.  P.  Coffin:  Fossil  wood. 


Hon.  E.  M.  Preston: 


Sulphur. 

Rich  silver  ore. 

Chromic  iron, 

Botryoidre  catDitei  two  specimens. 

Gold  quartz* 

Galena. 

Silver  ore,  five  BpecimenB. 

Rioh  silver  ore. 

Saponite, 

War  paints 

Gold  quartzi  four  specimens. 

Diatoms  m  earth. 

Native  gold  quartz* 

Chal  copy  rite. 

Slate  rock. 

Slate  quartz. 

Argentiferoua  felcl  spar. 

Obaidian^ 

Borii^g  of  PhaloBs 

Mulin^m  deesatR. 

Astrodapais  anleBallileon. 

Cardium  meekmnutn. 

VariBite  caodelaria, 

ColemAnite. 

AT.  B.  Oidmnd:  Iron  Pyrites. 


Yellow  warbler. 
Yellow  crownecj  kinglet. 
Maryland  yellow  throat, 
American  red&tarl. 
Cat  bird. 

Yellow  rumped  warbler. 
AmeriDan  gold  fint^h. 


C.  B. 


Chrysooalla. 

Auriferous  pyrite. 

Yellow  ochre. 

Auriferous  jasper. 

Aragonite. 

Molyletenite. 

Fossil  oyster. 

Garnets. 

Fossil  in  sandstone. 

Bituminous  rock. 

Bone  of  Mammoth. 

Copper  ore. 

Sihcified  wood. 

Pectolite. 

Stalactite  crystal. 

Echinarchrinus  ezcentricus. 

Fossil  pecten. 

Rhynconella  Whitneyi. 

Conglomerate. 

Serpentine  asbestus. 

Tusninella  coestus. 

Astrodapsis  Whitneyu 

Indian  relics. 


Cook: 

King  bird. 

Black  snow  bird. 

Bobolink. 

Crow. 

Phcebe. 

Partridge. 


Fred  Kishpaugh:  Gordius. 


I  Roht.  Oolling:  Quartzite. 
Hon.  W.  B.  McCreery: 


Baovry  heron* 
Whale'a  teeth. 

N.  Ponteroy :  Xyleborue  pyri. 

Duncan  Rej^nokU :  lo  Moth  larva. 

Md,  Clute:  Poplar  spbini  larva. 

J.  Langard:  MytiapKle. 

E,  W.  Hammrjtid:  Mole  cricket. 

C.  F.  Baker:  Lininaria  fugetiva. 

Mr,  Evans:  Praying  mantis. 

T.  L.  Jmes:  Saw  fly  larvae. 

J,  C.  Duffey:  Scymnus  punctum. 

Duncan  Reynolds:  Lilao  sphinx  larva. 

J  L  B^U:  leonoma  bardii. 


I  Wart  from  whale's  tooth. 
I  Piece  of  whale's  skin. 

R.  J.  Mills:  Dynastes  tityus. 

Miss  Ellen  Stewart:  Datanee. 

Mr.  Mitchell:  Strategus  antsBUs. 

J.  H.  LaMontaque:  Pupa  of  locust 

Wallace  Bull:  Staphylinid. 

J.  H.  Fairchild:  Apple  twig  borer. 

E.  J.  Baird:  Liocust. 

W.  H.  Bishop:  Calandra  Oryzea. 

Chester  Olmstead:  Bucculatrizpomifoliella. 

J.  C.  Duffey:  Lecanium  Globosum. 

K.  SJioshima:  Japanese  bees. 
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H.  J.  Weith:  Ajax  Pupa. 

;^"  "       Trottufl.Pupa. 

<7.  C  Duffey:  Scales  on  lemon  and  pine. 

C.  O,  Ferris:  Rbynoophorua  oruentatus. 

J^,  C.  Duffey:  Plusia  ayans  all  stages. 

E  Kuebel:  Parasites  on  aphiew 

J^,  C.  Duffey:  Aspidiatos  Aurantii. 

Whitney  Waikina:  Phymatodes  Amoenus. 

H.  L.  Strong:  Caddis  fly  and  oase. 

O,  H.  Pergu9on:  Grape  flea  beetle. 

JV.  Slaininger:  One-eyed  bees. 

Wm.  Muth-Rasmussen:  Mole  cricket  and 

popa. 
O.  A.  Ciesey:  One-eyed  bees. 
-J.  N.  Warner:  Currant  lice. 
W.  H,  Walker:  Larva  of  Luna. 
W.  S,  Taylor:  Phrastious  rotundatus. 


Wm,  C  Peiereon:  Bee  stabber  bug. 

C.  C.  Hendee:  Alaus  Oculatus. 

H  E  Weed:  Tetracha  Carolina. 

J.  Langord:  Orthosoma  bruneum. 

Elmer  Todd:  Collection  of  insects. 

J.  Langord:  Smerinthus  modestus. 

J.  Wander:  Melessodes. 

F,  O,  Rouse:  Orgyia  leuoosti|rnia. 

John  Burr:  Epearus  Vulgaris. 

F.  H,  Finch:  Cicada. 

H,  N,  Pattereon:  White-eyed  dronest 

Bobt  Oeddes:  Grain  beetles. 

Wolf  k  Hall:  Grain  beetles. 

A.  J.  Root:  Cow  killer. 

S.  R,  Austin:  Cow  killer. 

A,  J,  Qreen:  Katydid. 


Besides  the  above,  we  have  received  hundreds  of  insects  for  name, 
vvhich  have  been  added  to  our  collections.  Such  inquiries  have  been  very 
common.    In  one  week  I  received  over  one  hundred  such  inq^uiries. 

I  have  supervised  an  extensive  series  of  experiments  m  Economic 
Entomolo^,  which  will  be  fully  detailed  in  my  report  as  Entomologist  of 
the  Experiment  Station. 

A.  J.  COOK. 
Agricultural  College,  Mich.,  ) 
June  30, 1891.  ) 


REPORT  OP  THE  PROFESSOR  OF  BOTANY  AND   FORESTRY. 

To  President  O.  CluU. 

The  following  in  brief  is  my  repori;  of  the  year  closing  June  30, 1891: 
During  the  year  students  have  received  instruction  in  botany  as  follows: 

Freshmen  in  structural  botany,  12  weeks,  daily -_  52 

Sophomores  in  systematic  botiany ,  6  weeks,  daily 53 

Sophomores  in  systematic  botany,  1  day  a  week  for  12  weeks 34 

Sophomores  in  physiological  botany,  12  weeks,  daily 44 

Seniors  in  lower  forms  of  plant  life,  12  weeks,  daily _  6 

Special  students  in  lower  forms.- 3 

Resident  gi-aduates  from  2  weeks  to  2  terms,  daily 20 

Resident  graduates  during  winter  vacation,  12  weeks  -_ _.  9 

Total 221 

Among  the  above  were  eleven  summer  students  who  were  at  work  in 
eight  different  places  in  the  study.  For  about  seven  weeks  of  the  busiest 
season  in  summer  this  extra  work  doubles  my  labor  in  teaching,  but  the 
students  appreciate  all  the  favors  granted. 

THE  BOTANICAL  GARDEN. 

This  has  been  kept  in  pretty  good  condition.  The  addition  at  the  east 
end  has  done  remarkably  well.    By  exchange  we  have  obtained  fifty 
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species  of  plants  from  Harvard  University  and  twenty  from  C5ornelL 
"We  are  preparing  to  add  some  marsh  and  bog  plants  on  the  south  side  of 
the  lower  pond,  near  a  ditch.  Before  commencement  in  August  nearly  all 
of  the  seven  hundred  plants  will  have  been  newly  labeled.  These  labels 
are  fastened  to  standards  consisting  of  a  strip  of  iron  two  feet  and  a  half 
long,  seven-eighths  of  an  inch  wide  and  one-eighth  thick.  On  the  lower 
end  is  welded  a  triangular  piece  four  inches  on  each  side.  This  is 
to  prevent  the  frost  irom  heaving  out  the  label  in  winter.  At  the 
top  the  end  is  bent  at  an  angle  of  46°,  and  on  this  slanting  portion  a  piece 
of  basswood  is  fastened  by  two  copper  tacks,  the  points  of  the  tacks 
clinching  in  the  wood. 

The  label  itself  is  Gx^^x-f^  inches,  and  is  painted  white  shaded  off  a  little 
into  drab.  This  label  is  essentially  the  same  as  that  now  used  at  the 
botanic  garden  of  Harvard  university.  The  locust  labels  in  the  form  of 
stakes,  such  as  we  have  heretofore  used,  were  durable,  but  for  some  reason 
the  paint  will  not  adhere  to  them  well,  besides  in  the  spring  about  half  of 
them  were  found  lying  loosely  on  the  surface  of  the  ground.  A  spring 
freshet  on  the  river  bottoms  wotdd  often  float  a  part  of  the  labels  away, 
hence  arose  considerable  confusion  and  trouble.  Before  the  end  of  the 
term  the  filthy  water  from  the  sluggish  brook  will  have  been  shut  off,  and 
in  its  place  will  be  a  supply  of  pure  water  which  will  consist  of  the  over- 
flow from  the  artesian  well. 

There  are  at  the  College,  accessible,  and  mostly  labeled: 

In  the  botanic  garden,  of  spjecies _ 700 

In  the  greenhouses,  of  species  and  varieties 1,200 

In  the  arboretum 150 

In  plats  of  grasses  and  clovers  of  the  botanical  portion  of  the 

experiment  station ' _ 240 

Trees  and  shrubs  on  the  College  campus _ _ 250 

Varieties  and  species  of  fruits _ __ 1,100 

Varieties  of  vegetables - 500 

Flower  beds,  etc... 200 

Other  wild  flowering  plants  and  weeds  on  the  farm  or  very  near  it  600 

Com,  wheat,  oats 60 

Total,  approximately _ 5,000 

It  will  be  seen  that  already  we  have  what  mav  be  called  a  very  good 
botanic  garden,  especially  of  economic  plants.  There  is  a  feeling  among 
all  concerned,  including  members  of  the  State  Board  of  Agriculture,  that 
the  time  has  come  for  enlarging  the  botanic  garden  proper.  The  first 
extension,  should  follow  up  the  brook  on  both  sides  from  the  present  site 
to  the  foot  bridge  east  of  Abbot  halL  To  accomplish  this  will  require 
an  additional  outlay,  chiefly  in  the  form  of  some  steady  and  experienced 
labor.  I  need  not  say  to  you  that  the  advantages  of  a  botanic  garden  are 
many  and  varied,  not  only  from  the  point  of  view  of  a  botanist,  but  the 
florist,  the  horticulturist,  the  agriculturist,  the  apiarist,  all  find  much 
that  is  worthy  of  careful  study.  There  are  many  things  in  such  a  garden 
that  are  full  of  profitable  suggestion  in  the  way  of  experiment,  study 
or  home  decoration. 

At  present  the  only  botanic  gardens  reported  in  the  United  States  are: 

Harvard  University,  in  two  places,  including  the  Arnold  arboretum. 

Si  Louis,  Missouri,  Shaw  gardens. 
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U.  S.  Department  of  Agricnltnre,  Washington,  D.  C, 

State  Agricultural  College  of  Michigan. 

There  is  one  in  Canada  at  Montreal. 

We  must  all  admit  that  here  is  the  proper  place  for  the  largest  botanic 
garden  of  the  State.  My  assistants  and  many  of  my  students  ats  well  as 
myself  are  full  of  enthusiasm,  and  desire  to  see  the  garden  kept  rapidly 
growing. 

THE  HEBBABIUM 

has  made  a  steady  and  moderate  growth.     There  have  been  added  the 
past  year  the  following: 

J.  H.  Sandberg,  in  northwest  U.  S. — - 177 

P.  E.  McDonald,  Illinois _. - 46 

John  Macoun,  Canada 197 

Michigan  plants,  mostly  collected  by  C.  F.  Wheeler  in  southwest- 
em,  southeastern,  northern  and  central  portions  of  the  State 500 

C  G.  Pringle,  Mexican  plants 300 

U.  S.  A^cultural  Department,  Texas  plants 161 

Columbia  College,  South  American  plants,  collected  in  Bolivia  by 

H.  H.  Eusly— 150 

A.  BL  Curtiss,  Florida..- 195 

C.  H.  Moler,  South  Carolina 400 

Clark  herbarium,  purchtuged  of  the  heirs  of  the  late  Dr.  Daniel 

Clark  of  Flint,  Michigan,  about 3,000 

Mosses  of  Macoun ^ 122 

Additions  of  fungi  and  other  crypto^ms  from  Underwood,  Ellis, 

Macoun,  Seymour,  Kellerman,  Davis 470 

Total 5,708 

A  good  many  of  the  above  are  new  to  our  collection;  some  are 
duplicates. 

A  BOTANICAL  LABOBATOBT. 

My  last  report  contained  some  account  of  the  botanical  laboratory 
which  served  us  a  good  turn  for  ten  years,  until  March  23, 1890,  when  it 
was  destroyed  by  fire.  The  last  Legislature  appropriated  $10,000  for  a 
new  buildmg.  With  this  money,  the  plan  is  to  build  of  brick  in  a  sub- 
stantial manner,  ample  accommodations  for  instruction  in  botany,  omit- 
ting for  the  present  any  rooms  for  a  museum.  In  adopting  this  plan  the 
Board  of  Agriculture  have  in  contemplation  not  only  the  immediate  wants 
of  the  College,  but  have  endeavored  to  anticipate  growth  needs  for  years 
to  come. 

The  new  botanical  building  will  stand  southeast  from  the  "big  stone" 
placed  on  the  campus  by  the  class  of  '73  In  connection  with  it,  numer- 
ous additions  are  contemplated,  which,  when  completed,  will  somewhat 
resemble  in  ground  plan  the  shape  of  the  capital  letter  I.  Of  this  I,  our 
Botanical  Laboratory  will  be  the  upper  right  hand  comer.  The  ends  are 
to  contain  four  laboratories  for  different  purposes;  the  body  of  the  build- 
ing is  to  be  strictly  fire-proof,  and  to  contain  the  whole  museum  of  the 
College,  including  a  museum  of  plant  products,  in  botany,  horticulture 
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and  agriculture,  and  some  farm  implements.    The  herbarium  maj  be 
placed  in  the  general  museum  building  when  it  is  erected. 

THE  RELATIONS  OF  BOTANY  TO  AGRICULTURE. 

It  is  unfortunate  to  be  much  of  the  time  obliged  to  defend  one's  self  or 
the  course  he  pursues.  Not  unfrequently  farmers  of  the  State,  including 
honorable  members  of  our  Legislature,  wonder  what  good  can  come  to  a 
farmer  by  the  study  of  botany. 

1  doubt  not  in  all  such  cases,  where  this  question  is  asked,  the  "object- 
ors" have  in  mind  a  definition  of  botany  as  it  existed  many  years  ago. 

If  the  botany  we  taught  were  such  as  these  questioners  suppose  it  to  be,  I 
should  most  likely  fully  agree  with  them  that  it  was  of  little  use  to  the 
student  of  agriculture.  On  the  other  hand,  could  the  farmers  follow  our 
students  from  day  to  day  as  they  now  learn  botany  at  this  College,  I  am 
confident  that  not  one  could  be  found  who  would  not  see  its  great  value  as 
an  aid  to  their  future  work.  I  shall  not  here  write  much  on  this  topic, 
Former  reports  have  contained  much  in  regard  to  it.  I  append  two 
statements  prepared  by  my  assistants: 

At  the  beginning  of  the  fall  term  about  twenty  of  the  students  in 
botany  organized  a  club  for  special  plant  study.  Altnough  this  is  called  a 
botanical  club,  it  might  with  propriety  be  called  an  agricultural  club. 

Regular  meetings  have  been  held  throughout  the  year  upon  every  Fri- 
day evening  excepting  one  in  each  month. 

Special  topics  have  been  worked  up  and  presented  by  each  member,  and 
considerable  interest  and  enthusiasm  manifested.  Tne  subjects  for  dis- 
cussion and  investigation  have  grown  out  of  the  regular  work  in  botany, 
and  have  been  largely  along  the  lines  of  practical  agriculture  and 
horticulture. 

Sometimes  members  have  reported  the  result  of  their  experiments  with 
plants  on  the  farm  or  in  the  garden.  These  talks  and  papers  are  illus- 
trated with  large  blackboard  or  crayon  drawings  made  by  the  students 
themselves. 

Occasionally  a  professor  of  botany  or  horticulture  from  other  institu- 
tions has  addressed  the  club,  and  all  such  visitors  have  expressed  them- 
selves as  well  pleased  with  the  work  done  by  the  students  in  this  way. 

On  several  occasions  the  club  has  taken  a  trip  to  some  interesting 
locality  in  search  of  plants,  thus  combining  pleasure  with  study. 

All  the  members  of  the  botanical  force  at  the  College  have  usually  been 
present  at  the  club  to  assist  in  its  success. 

The  general  results,  supplementing  those  obtained  by  the  Natural  His- 
tory Society,  have  been  to  largely  increase  the  interest  of  the  students  in 
botany.  They  apply  the  knowleoge  thus  gained  to  practical  questions  in 
agriculture  and  horticulture,  and  develop  the  power  of  readily  presenting 
the  leading  points  of  their  knowledge  to  an  audience,  and  wnat  is  of  not 
less  importance,  they  gain  a  spirit  of  independent  research  which  will 
prove  invaluable  throughout  their  lives. 

The  above  in  reference  to  the  botanical  club  was  prepared  by  its  first 
president,  G.  H.  Hicks.  Below  are  some  statements  by  C.  F.  Wheeler 
regarding  the  study  of  botany  by  the  agricultural  sophomores  during  one 
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day  of  the  week  of  the  summer  term.    It  is  the  same  line  of  instruction 
pursued  here  in  botany  classes  for  eighteen  years. 

The  agricultural  sophomores  met  two  hours  in  the  afternoon  of  one  day 
in  each  week,  during  the  summer  term,  for  study  of  systematic  botany. 
The  time  was  divided  between  study  in  the  class  room  and  field  work. 
The  whole  class  made  excursions  to  woods  near  the  College,  to  the  arbor- 
etum, to  the  botanic  garden,  to  the  grass  plats  on  the  Experiment  Station 
grounds,  and  to  various  parts  of  the  College  grounds. 

The  time  being  limited  it  was  thought  best  to  study  carefully  two  or 
three  families  of  plants.  The  rose  family  was  chosen  because  of  its  inter- 
est botanically,  and  also  on  account  of  its  economic  importance.  The 
work  began  by  giving  a  brief  outline  of  the  general  principles  of  classifi- 
cation. The  class  began  an  examination  of  cinquefou,  a  complete  speci- 
men being  placed  in  the  hands  of  each  member;  with  the  aid  of  a  hand 
lens  a  careful  study  of  the  plant  was  made,  followed  by  a  written  descrip- 
tion. The  plant  was  afterward  visited  where  it  was  growing  naturally, 
and  an  interest  awakened  in  it  as  a  living,  growing  thing.  Thus  each 
tribe  of  this  family  was  studied  in  the  order  of  its  increasing  departure 
from  the  cinquefoil  type.  Cherries  and  plums,  apples  and  pears,  quinces 
and  hawthomes,  strawberries  and  blackberries  were  compared.  The 
origin  and  development  of  our  apples  and  crab-apples  from  the  European 
and  Russian  wild  species  was  shown,  by  examining  specimens  of  the  cul- 
tivated forms  and  wild  species  in  the  class. 

Four  meetings  were  devoted  to  study  of  grasses.  A  careful  study  of  a 
single  species  ot  grass  was  made,  learning  carefully  the  descriptive  terms. 
Visits  were  made  to  the  grass  plats  of  the  Experiment  Station,  collecting 
and  comparing  the  many  different  species  found  there. 

CHANGES  OF   ASSISTANTS. 

Last  September,  two  weeks  after  the  opening  of  the  term,  one  of  my 
assistants,  JL.  H.  Dewey,  was  selected  after  a  thorough  examination,  with 
six  competitors,  as  the  successful  candidate,  for  assistant  to  the  botanist 
in  the  Agricultural  Department  at  Washington,  D.  C.  Mr.  Dewey  had 
been  my  assistant  for  two  years,  during  which  time  I  gave  him  a  good 
opportunity  by  helping  him  in  various  lines  of  work  at  the  College. 

On  February  20,  1890,  J.  W.  Toumey  became  one  of  my  assistants. 
About  the  last  of  May,  1891,  after  a  service  as  assistant  of  four  terms  and 
a  little  over,  he  was  elected  Professor  of  Botany  and  Entomology  in 
Arizona  Agricultural  College  and  Experiment  Station. 

I  think  1  have  every  reason  to  be  J^oud  of  those  who  have  been  or  are 
now  my  assistants  at  this  College.  Their  names  are,  beside  those  above 
mentioned: 

P.  H.  Felker,  now  editor  of  The  Gh'ocer,  St.  Louis,  Mo. 

Hon.  0.  W.  Garfield,  member  of  State  Board  of  Agriculture,  Grand 
Bapids. 

F.  A.  Gulley,  Professor  of  Agriculture  and  Director  of  the  Experiment 
Station,  Arizona. 

H.  E.  Owen  (deceased),  offered  the  professorship  of  Horticulture,  Ohio 
University. 

James  Troop,  Professor  of  Horticulture,  Purdue  University,  Indiana. 

E.  B.  Lake,  Ex-Professor  of  Botany  and  Horticulture,  of  Oregon  Agri- 
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cultural  College,  now  editor  of  a  horticultural  magazine,  and  secretary  of 
a  horticultural  society,  Portland,  Oregon. 

G.  B.  Sudworth,  assistant  in  forestry,  in  the  U.  S.  Agricultural 
Department. 

Clare  B.  Waldron,  Professor  of  Horticulture  and  Forestry,  North 
Dakota  Agricultural  College. 

E.  Davenport,  Professor  of  Agriculture  in  Michigan  Agricultural 
College. 

OUTSIDB  WOBK. 

1  presented  a  paper  at  the  Indianapolis  meeting  of  the  American  Asso- 
ciation for  the  Advancement  of  Science  on  the  Geographical  Distribution 
of  Grasses,  prepared  one  for  the  Society  for  the  Promotion  of  Agricul- 
tural Science,  and  lectured  at  Farmers'  Institutes,  a  duty  from  which  I  have 
never  been  excused  nor  ask  to  be  excused.  Perhaps  the  most  important 
work  under  this  heading,  was  that  done  toward  completing  my  second  vol- 
ume of  grasses.  I  spent  six  weeks  at  the  herbarium  of  Harvard  Univer- 
sity, in  which  time  I  examined  all  of  their  North  American  grasses.  I 
wrote  a  short  paper  on  Cooperation  in  Bulletins  which  was  read  at  the 
yearly  meeting  of  delegates  of  Agricultural  Colleges  and  Experiment 
Stations. 

DONATIONS. 

From  W,  W.  MiddaughjElmira,  Mich,: 

A  crooked  maple  staff  for  the  museum. 
From  Professor  E.  M.  Shelion^  Brisbane^  Qtieensland^  Australia: 

Flora  of  Queeneland  with  three  eupplements  of  the  same. 
From  George  P.  Belly  Bath,  Mich.: 

Four  ears  of  com  with  only  four  or  six  rows. 
From  Professor  Kizo  Tamari^  Tokio,  Japan,  seeds  as  follows: 


Leepedeza  striata— var. 
Ife^)edeza  sp. 
Meblotus  arvensis. 
Poa  pratensis  L. 
Seti^a  deourrens. 
Trisetum  oemuum. 
Vioia  hirsuta. 
Vicia  unijuga. 


Arundinella  anomala. 

Astragalus  lotoidee,  Lam. 

Beokmannia  erucasf ormis. 

Bromus  sp. 

Dejeuxia  aciuroides. 

Festuoa  remotiflora. 

Lespedeza  eerioia. 

IjeG^>edeza  striata. 
BVom  Hon,  O.  Palmer,  Orayling,  Mich,, 

Jack  pine  log  with  oones  buried  in  the  wood  or  ''grown  over." 
From  U,  S,  Agricultural  Department,  D,  C; 

Seeds  of  Erythea  Edulis  Watson,  oollected  in  Gaudaloupe  Islands. 

Texas  plants  for  herbarium,  151. 

New  grasses  for  herbarium,  ^ 
From  Professor  John  Macoum,  Ottawa,  Canada: 

Herbarium  specimens,  197. 

I  am  under  many  obligations  to  my  enthusiastic  assistants,  C.  P. 
Wheeler,  L.  H.  Dewey,  J.  W.  Toumey  and  G.  H.  Hicks  for  valuable  work 
and  great  interest  taken  in  the  Botanical  Department. 

I  am  sincerely  yours, 

W.  J.  BEAL, 
Aqbicultural  College,  Mioh.,  )     Professor  of  Botany  and  Forestry. 
June  30,  1890,  J 
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REPORT  OF  THE  PROFESSOR  OF  VETERINARY  SCIENCE. 

To  the  President  of  the  Michigan  Agricultural  College: 

Sib — ^I  have  the  honor  to  submit  the  following  report  of  the  work  done 
in  the  Veterinary  Department  for  the  year  189(^-91: 

The  Autumn  term  of  1890  was  devoted  to  the  study  of  Veterinary  Anat- 
omy, consisting  of  an  anatomical  description  of  such  animals  as  the  horse, 
the  ox,  the  hog,  and  the  sheep;  the  horse  being  taken  as  the  standard  in 
all  instances.  (Comparisons  were  made  from  it  when  describing  the  other 
animals.  This  subject  was  taught  by  lectures  four  days  in  the  week,  and 
in  addition,  practical  work  in  the  dissection  of  horses  was  done  during  the 
last  two  weeks  of  the  term.  The  class  had  also  the  advantage  of  a  talk 
once  a  week  from  N.  S.  Mayo,  D.  V.  S.,  upon  the  subject  of  Bacteriology 
during  the  entire  term. 

The  Spring  term  was  devoted  to  the  study  of  Veterinary  Surgery  and 
Veterinary  Materia  Medica,  four  days  in  the  week  being  devoted  to  the 
former,  leaving  one  day  for  the  latter;  operations  were  also  performed 
before  the  class  whenever  it  was  possible. 

In  the  Summer  l^rm  of  1891  the  instruction  in  Veterinary  Materia  was 
continued,  and  lectures  were  given  on  the  diseases  of  domestic  animals, 
advantage  being  taken  of  all  cases  that  would  afford  a  practical  illustration 
of  the  work  that  was  being  done  in  the  class  room. 

OUTSIDE  WORK. 

As  State  Veterinarian,  I  have  attended  to  the  various  duties  required  by 
that  oflSce.  During  the  winter  I  attended  the  Farmers'  Institutes  that  1 
was  assimed  to  by  the  College  authorities,  besides  others  at  the  request 
of  some  local  organization.  I  have  also  attended  to  the  veterinary  require- 
ments of  the  live  stock  in  the  Agricultural  and  Horticultural  Departments. 
Respectfully  submitted  by 

Your  obedient  servant, 

E.  A.  A.  GRANGE, 
Agbicultubal  College,  Mich.,  }         Professor  of  Veterinary  Science. 
June  30j  1891.  ) 


REPORT  OF  THE  MECHANICAL  DEPARTMENT. 

To  the  President: 

Sib — I  have  the  honor  to  submit  herewith  the  following  report  of  the 
Mechanical  Department  for  the  past  year: 

My  personal  work  has  been  as  follows:  In  the  fall  term — senior  analy- 
tical mechanics  and  thermodynamics,  one-half  term  each,  and  technical 
readings  twice  per  week  during  the  term. 

In  the  spring  term — junior  analytical  mechanics  one-half  term,  and 
senior  machine  design  and  thermodynamics  one  term  each. 

In  the  summer  term — junior  strength  of  materials,  senior  machine 
design  and  electricity  and  magnetism,  one  tarm  each.  During  the  term  I 
have  also  had  three  hours  laboratory  work  per  week  with  the  juniors,  in 
strength  of  materials,  and  eight  hours  per  week  with  the  seniors  in  exper- 
imental steimi  engineering.  Mr.  Colburn  has  assisted  in  mechanical  draw- 
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ing,  having  taken  the  junior  fall,  sophomore  and  junior  spring,  and 
sophomore  summer  term  work,  up  to  the  time  of  his  resignation  which 
took  effect  June  18.  He  also  taught  the  mineralogy  of  tne  junior  fall 
term,  the  elementary  mechanics  of  the  sophomore  spring  term,  and  the 
analytical  mechanics  of  the  junior  summer  term  to  June  18.  On  his 
departure  the  class  in  mechanics  was  taken  by  Mr.  G.  A.  Goodenough,  a 
member  of  the  senior  class,  while  the  class  in  drawing  was  taken  by  Mr. 
V.  S.  Hilly er,  also  a  senior. 

In  addition  to  the  above  work  for  the  Mechanical  Department,  Mr.  Col- 
burn  gave  considerable  time  to  the  Mathematical  Department,  an  account  of 
which  will,  I  presume,  be  rendered  from  that  department. 

The  class  room  instruction  and  laboratory  work  has  gone  on  through  the 
year  with  the  usual  smoothness  and  interest  on  the  part  of  instructors  and 
students.  The  addition  of  apparatus  for  laboratory  engineering  made 
during  the  spring  term  greatly  increased  our  facilities  in  that  direction 
and  much  increased  the  value  of  the  summer  term's  laboratory  work. 

In  addition  to  class  room  and  laboratory  work,  I  have  also  had  the  gen- 
eral supervision  of  the  shops.  The  work  throughout  the  year  has  gone  on 
regularly  and  with  profit  to  those  engaged.  We  have  constantly  aimed 
toward  a  higher  standard  of  work,  and  the  development  of  a  sentiment 
among  the  students  which  shall  lead  them  to  be  satisfied  only  with  the 
best  results  attainable. 

In  the  wood  shop  the  usual  range  of  work,  including,  ioints,  framing, 
turning,  pattern  making  and  cabinet  work  has  received  the  usual  atten- 
tion, and  a  distinct  advance  has  been  made  in  the  character  of  the  work. 

In  the  machine  shop  the  work  has  covered  an  extensive  range  and  has 
been  of  considerable  value  to  the  department  and  institution,  as  well  as  to 
those  engaged.  During  the  winter  Mr.  Van  Dervoort,  our  foreman,  made 
a  tour  of  England  and  Scotland,  visiting  the  technical  schools  of  note  and 
the  leading  machine-tool  and .  engine-building  establishments  in  those 
countries.  This  tour,  in  connection  with  that  of  the  preceding  winter, 
throughout  the  east,  brought  Mr.  Van  Dervoort  into  immediate  contact 
with  the  best  mechanical  practice  of  the  world,  and  the  results  of  his  obser- 
vation communicated  to  the  students  individually  in  the  shop,  and  collect- 
ively in  a  series  of  lectures,  have  been  of  great  value  to  all. 

The  additions  during  the  winter  of  the  24  inch  Putnam  engine  lathe  and 
the  16  inch  standard  Pratt  and  Whitney  engine  lathe  were  most  valuable  and 
timely.  We  now  have  tools  with  which  work  of  the  highest  grade  can  be 
done. 

During  the  year  a  12  inch  shaper  was  completed,  and  has  since  been  in 
regular  use.  It  has  proved  a  very  efficient  and  valuable  tool.  A  16  inch 
engine  lathe  is  under  construction  and  will  be  finished  early  the  coming 
year. 

In  addition  to  the  larger  tools,  a  number  of  smaller  pieces  of  work  have 
been  done,  among  the  more  important  of  which  may  be  mentioned  the 
following:  An  emery-wheel  twist-drill  grinder,  an  emery  center-grinder 
for  attachment  to  any  lathe,  repairs  on  the  wood  shop  latnes,  the  comple- 
tion of  the  combination  buzz-saw,  large  numbers  of  special  tools,  appli- 
ances, pieces  of  apparatus,  etc. 

In  the  blacksmith  shop,  the  students  under  the  direction  of  Mr.  Theo- 
dore have  made  excellent  progress  in  the  brief  time  which  can  be  given  to 
that  branch  of  the  work. 

The  Agricultural  freshman  worked  in  the  wood  shop  during  the   first 
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half  of  the  spring  term,  making  eood  process.  The  Agricultural  sopho- 
mores  worked  in  the  blacksmith  shop  in  sections  for  three  weeks  each, 
making  good  progress  for  so  short  a  time. 

In  the  shops  as  a  whole,  the  great  need  is  a  foundry.  The  arguments 
for  this  have  been  so  often  referred  to  before,  and  are  withal  so  evident 
that  they  need  no  further  reference  here.  The  appropriation  asked  from 
the  Legislature  for  this  purpose  having  failed,  it  is  greatly  to  be  hoped 
that  the  necessary  sum  may  be  obtained  from  some  other  source. 

As  a  whole,  I  believe  that  the  work  of  this  year  has  marked  a  distinct 
advance  on  that  of  last  The  very  considerable  additions  made  to  our 
equipment  include  besides  the  engine  lathes  mentioned  above,  the  follow- 
ing: An  emery  tool  and  cutter  grinder,  and  an  upright  sensitive  drill  for 
the  machine  shop,  a  34  inch  band  saw  and  a  two  spindle  shaper  for  the  wood 
shop,  a  surface  condenser  and  air  pump,  steam  engine  indicators,  test 
guages,  thermometers,  etc.,  for  laboratory  engineering.  If  this  equipment 
can  oe  generously  supplemented  from  year  to  year,  a  most  valuable  and 
efficient  plant  will  result. 

As  my  official  connection  with  this  institution  is  to  close  with  the  pres- 
ent term,  I  will  leave  the  suggestions  for  such  additions,  to  my  successor. 

The  department  as  a  whole,  I  believe  to  be  in  a  prosperous  condition 
and  well  established  for  doing  a  valuable  and  needed  work  among  such 
youth  of  the  State  as  wish  training  in  mechanical  pursuits. 

It  is  perhaps  scarcely  necessary  to  add  that  I  shall  always  feel  the  deep- 
est interest  in  the  continued  growth  and  prosperity  of  this  work,  and  that  I 
shall  leave  behind  me  my  strongest  wishes  for  an  abundant  measure  of 
success  for  the  department,  and  for  the  College  as  a  whole. 

I  would  also  add  my  hearty  thanks  to  you  and  to  the  State  Board  of 
Agriculture  for  the  generous  support  which  I  have  ever  received,  and 
which  has  rendered  possible  the  measure  of  success  to  which  we  have 
attained. 

Very  respectfully  submitted. 

W.  F.  DURAND, 
AoBiouLTUBAL  C!oLL£OE, )      ProfessoT  of  Mechanics  and  Supt,  of  Shops. 
June  SOj  1891.  J 


REPORT  OP  THE  DEPARTMENT  OF  ENGLISH  LITERATURE  AND  MOD- 
ERN LANGUAGE8. 

President  Clute: 

Sib — I  have  the  honor  to  submit  the  following  as  my  report  of  the  work 
done  in  the  Department  of  English  and  Modem  Languages,  during  the 
first  year  of  my  incumbency  as  head  of  the  department,  beginning  Aug. 
25, 1890,  and  ending  Aug.  21, 1891. 

ENGLISH. 

The  work  of  the  freshmen  in  grammar  and  rhetoric,  and  that  of  the 
sophomores  in  rhetoric,  including  a  large  amount  of  essay-revision  has 
been  in  charge  of  Prof.  A.  B.  Noble. 

In  addition  to  the  work  of  the  Department  of  History  and  Political 
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Economy,  Prof.  N.  D.  Corbin,  the  head  of  that  department,  has  met  the 
freshmen  for  rhetoricals  regularly  during  the  year,  and  the  sophomores 
for  their  rhetorical  work  during  the  spring  and  summer  terms.  As  these 
gentlemen  will  present  to  you  a  detailed  report  of  their  work,  there  remains 
nothing  further  for  me  to  say,  except  that  1  feel  under  very  great  obliga- 
tions to  them  both,  not  only  for  their  efficient,  pains-taking  and  successrul 
work  in  the  class  room,  but  also  for  information,  aid  and  counsel  given 
me  when,  as  a  stranger  in  the  midst  of  unfamiliar  surroundings  and  pecu- 
liar conditions,  I  felt  the  need  of  all  these. 

The  remaining  work  of  the  department  was  done  by  me  personally,  as 
follows:  In  the  fall  term,  I  met  the  sophomores  once  a  week  (in  three 
divisions)  for  rhetoricals,  the  junior  Agricultural  once  a  week  for  the 
reading  of  Shakespeare,  the  senior  Agricultural  once  a  week  for  rhetori- 
cals, and  the  junior  Mechaniccds  and  some  special  students  (in  two  divis- 
ions) daily  for  German. 

The  sophomores  numbered  one  hundred  and  two.  They  read  two  tales 
from  Hawthorne,  The  Qrey  Champion  and  The  Maypole  of  Merry 
Mount,  gave  one  declamation  each,  and  wrote  each  two  essays — one  a 
criticism  of  a  narrative  and  the  other  itself  a  narrative. 

The  Shakespeare  class  numbered  twenty-nine  and  they  read  for  the 
autumn  term  Romeo  and  Juliet.  The  junior  mark  for  rhetoricals  that 
term  was  made  by  averaging  the  mark  on  their  Shakespeare  work  with  the 
marks  on  one  public  speech  and  one  essay,  horticultural  in  subject,  which 
was  sent  in  to  me  for  correction  in  English.  In  the  reading  of  the  Shake- 
spearian play,  my  idea  was  that,  in  the  short  time  at  our  disposal  (ten  reci- 
tations) most  good  would  be  obtained,  not  by  seeking  out  points  of  textual 
criticism,  nor  by  suggesting  difficulties  of  chronology,  authorship  or  inter- 
pretation, but  by  striving  to  show  how  words  and  actions  were  made  to 
interpret  character,  and  by  calling  attention  in  detail  to  the  wealth  of 
thought,  imagery  and  expression. 

The  senior  class  in  rhetoricids  numbered  twenty-seven.  We  used  in 
this  class  Hale's  Longer  English  Poems,  and  the  work  was  all  mapped 
out  by  me  at  the  be^nning  of  the  term.  For  each  recitation  there  was 
assigned  for  discussion  one  English  author  and  one  specific  selection  from 
his  works.  At  each  of  these  recitations  five  members  of  the  class  were 
designated  to  present  papers  on  assigned  topics  bearing  upon  the  life  or 
the  work  of  the  author  under  consideration  at  that  recitation.  After  the 
reading  of  the  papers,  they  were  discussed  by  the  other  members  of  the 
class  and  by  myself,  and  were  finally  submitted  to  me  for  careful  revision. 
Each  member  of  the  class  thus  presented  two  papers.  The  work  was 
found,  I  think,  both  interesting  and  profitable;  but  there  were  two  obsta- 
cles to  the  entire  success  of  the  plan:  (a)  the  class  hour  was  not  long 
enough  to  treat  all  the  essays  that  were  presented;  (6)  the  duties  of  the 
student  did  not  always  allow  him  to  be  ready  promptly,  with  a  carefully 

Srepared  paper.    The  work  on  the  whole,  however,  was  very  creditably 
one. 

Besides  these  class  exercises,  each  member  of  the  junior  and  senior 
classes  prepared,  under  my  direct  supervision,  and  presented,  either  at 
chapel  exercises  in  the  morning,  or  on  Wednesday  afternoon  before  stu- 
dents and  faculty,  one  oration  during  the  autumn  term.  The  number  of 
such  speeches  was  seventy-three 

It  will  be  seen  from  these  statements  that  the  amount  of  written  work 
to  be  reviewed  by  me  during  the  fall  term  was  quite  large,  I  was  neces- 
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sarily  tmacqaainted  with  many  detail  of  duty  and  of  management,  and 
it  took  time  to  become  so  acquainted.  From  these  causes  it  resulted  that 
nearly  all  of  this  essay  work  (with  the  exception  of  speech  revision)  had 
to  be  done  after  the  close  of  the  autumn  term,  and  it  was  about  the  mid- 
dle of  December  before  my  reports  for  the  rhetoricals  of  these  classes 
were  handed  in  to  the  Secretary's  office. 

In  the  spring  term  I  read  with  the  junior  Agriculturals  the  play  of  the 
Tempesty  lectured  to  the  senior  Mechanicals  daily  for  a  hatt  term  on 
English  Literature,  and  had  under  supervision  the  preparation  and  deliv- 
ery  by  the  juniors  of  their  second  public  oration  in  the  chapel. 

The  English  work  of  the  summer  term  comprised,  besides  the  oversight 
of  the  second  series  of  senior  speeches,  the  reading  of  Richard  III  by  the 
juniors  (one  recitation  per  week)  the  reading  of  the  first  and  second 
books  of  Paradise  Lost  hy  the  senior  Agriculturals  (one  recitation 
per  week)  the  study  of  American  Literary  Masterpieces  (lour  recitations 
-per  week,  optional  senior  study)  and  a  half  term  of  English  Literature  for 
the  sophomores  (five  recitations  per  week). 

The  optional  senior  class  numbered  sixteen  (including  three  special 
summer  students),  and  the  masterpieces  studied  were:  Franklin's  Autcy^ 
biography,  Irvin^s  History  of  New  York^  Hawthorne's  Scarlet  Letter, 
Lonjgfellow's  Evangeline,  Brvant's  Ulysses  Among  the  Phaeacians, 
Whittier's  Snow  Bound,  Lowell's  Vision  of /Sir  iaun/aZ,  Emerson's  essays 
on  Behavior,  Wealth,  and  Illtisions,  and  Thoreau's  Succession  of  Forest 
Trees,  and  Wild  Apples.  I  regarded  the  study  done  in  this  class  as  very 
satisfactory  and  successful.  The  examination  was  conducted  after  the 
manner  of  an  examination  in  laboratory  work,  viz.:  By  the  treatment,  in 
six  papers,  of  the  last  of  the  selections  mentioned  above  after  the  manner 
that  the  others  had  been  treated  in  the  class  work. 

The  half  term  of  work  on  English  Literature  in  the  sophomore  class  is 

Einfully  inadequate  in  amount  of  time.  I  was  seriously  embarrassed  to 
ow  just  what  to  do  with  the  time  assigned.  What  I  did  was  to  use  Swin- 
ton's  Studies  in  English  for  the  specimens  it  contained,  and  to  give,  in 
the  form  of  lectures,  connecting  links  in  the  history  of  the  literature.  I 
am  not  at  all  satisfied  with  the  results,  and  shall  try  a  different  plan  next 
year.  It  is  pleasant  to  note  in  this  connection,  that  in  the  plan  of  study 
adopted  by  the  Faculty  for  next  year,  the  time  assigned  to  me  in  this  class 
is  lengthened  to  three-fifths  of  a  term,  and  that  the  half  term  on  English 
Literature  for  the  senior  Mechanicals  has  been  made  a  whole  term  and 
identified  with  the  optional  course  for  the  senior  Agriculturals. 

Li  the  junior  Shakespeare  class  of  the  summer  term  I  delivered  four  lect- 
ures on  Shakespeare's  lifof  the  stage  in  his  time,  the  history  of  the  drama 
up  to  his  death,  and  the  chronology  of  his  plays. 

GEBMAN. 

French  having  been  taught  the  previous  year,  I  announced  at  the  begin- 
ning of  the  fall  term  a  class  in  German.  On  meeting  the  class  I  found 
thirty-one  persons,  ranging  in  advancement  and  maturity  all  the  way  from 
those  who  had  just  finished  the  freshman  work  to  post-graduates  of  two  or 
three  years'  standing  as  such.  From  every  point  of  view,  the  material 
that  composed  the  class  was  unusually  heterogeneous,  and  the  natural 
differences  were  accentuated  by  the  fact  that  some  had  previously  studied 
the  subject    Under  these  circumstances  it  seems  to  me  that  there  was 
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nothing  else  to  do  but  to  divide  the  class.  This,  after  consultation  with  you, 
I  accordinrfy  did,  and  met  the  class  daily  during  the  whole  year  in  two 
sections.  The  progress  of  both  sections  was,  considering  all  things,  good; 
but  that  of  the  maturer  section  was  especially  gratifying.  In  working  with 
this  whole  course,  the  one  idea  had  in  view  has  been  practical  utility. 
The  first  tennis  work  had  for  its  especial  object,  the  learning  of  the  re^- 
lar  forms  of  the  language;  the  second  was  directed  toward  familiarizing 
the  class  with  the  prominent  irregular  forms  and  essential  elements  of 
syntax;  while  the  third  was  design^  almost  solely  for  the  acquisition  of  a 
vocabulary.  In  the  summer  term,  the  two  sections  of  the  class,  which  had 
so  far  pursued  the  same  course,  differing  only  in  the  amount  of  work  done, 
diverged  radically,  the  one  (regulars)  endeavoring  to  acquire  a  scientific 
vocabulary,  while  the  other  strove  to  acquire  some  acquaintance  with 
literary  German. 

LECTURES. 

During  the  winter  vacation,  I  attended  two  series  of  institutes  and  deliv- 
ered a  lecture  on  "The  Country  Lad.*'  Two  lectures  have  been  delivered 
by  me  before  the  Faculty  and  students  of  the  College,  one  on  "Our  Alpha- 
bet," the  other  on  "Some  Suggestive  Analogies  in  Nature."  The  last  at 
the  req  uest  of  certain  of  the  auditors  was  published  in  one  of  the  Lansing 
journals. 

The  year,  while  it  has  been  for  me  a  very  busy  one,  has  been  very  quiet 
and  pleasant,  I  have  been  received  and  treated,  oy  both  students  and  fel- 
low members  of  the  Faculty,  in  a  very  hearty  and  helpful  manner,  and  I 
cannot  refrain  from  expressing  to  all,  but  more  especially  to  yourself,  sir, 
my  sincere  thanks  for  forbearance,  when  mistakes  have  been  made,  for 
advice  in  difficulty,  abd  for  encouragement  at  all  times. 
I  am,  sir. 

Very  sincerely  yours, 

HOWARD  EDWARDS, 
Professor  of  English  and  Modem  Languages. 
Agbicultubal  College,  Mich.,  ) 
November  7, 1891.  ) 


REPORT  OF  THE  ASSISTANT  PROFESSOR  OF   ENGLISH  LITERATURE 
AND  MODERN  LANGUAGES. 

President  O.  Clute: 

Deab  Sib — I  bee  leave  to  present  the  following  report  of  the  work  done 
by  myself  during  the  college  year,  1890-91. 

During  the  fall  term  I  had  the  freshmen  in  grammar,  reciting  in  three 
divisions  daily.  The  text-book  used  was  Whitney's  Essentials  of  Eng- 
lish. We  began  at  syntax  and  finished  the  book,  reviewing  also  difficult 
subjects  in  the  first  part  of  the  book.  The  work  in  the  text-book  was 
supplemented  by  the  study  of  English  prose  as  exemplified  in  Franklin's 
Autobiography  J  Swift's  Gulliver's  Voyage  to  Lilliputy  and  Lamb's 
Tales  from  Shakespeare,     Difficult  grammatical  constructions  were  care- 
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folly  explained^  one  at  a  time,  and  then  made  an  object  of  search  in  several 
pages  of  the  prose  above  mentioned.  After  such  study  of  a  given  con- 
struction, the  students  were  expected  to  be  constantly  on  the  lookout  for 
a  recurrence  of  it;  thus  the  work  became  cumulative,  and  prepared  the 
wav  for  the  complete  analysis  of  the  prose  sentence.  The  last  two  weeks 
before  the  final  review  were  devoted  to  the  study  of  punctuation,  using 
Bigelow's  Manual  as  a  guide.  The  students  were  asked  to  explain  the 
marks  found  in  Dr.  Holmes'  My  Hunt  for  the  Captain.  Work  of  this 
nature  seemed  to  me  the  most  helpful  preparation  for  the  punctuation  of 
essays  in  connection  with  rhetoric. 

For  the  spring  term  my  work  was  with  the  sophomores  in  rhetoric,  who 
likewise  recited  in  three  divisions  daily.  Genung*s  Practical  Rhetoric 
and  Handbook  of  Rhetorical  Analysis  were  the  text-books.  The 
principal  work  of  the  term  was  upon  paragraphing,  ordering  and  arranging 
material,  exposition,  argumentation  and  persuasion.  Each  student  wrote 
a  short  essay  from  two  to  four  pages,  usually  once  a  week,  and  during  the 
term  two  longer  essays,  from  ten  to  fifteen  pages,  one  expository  and  the 
otherargumentative.  These  essays  were  all  carefully  corrected  by  the  teacher, 
and  the  short  essays  were  also  read  in  class,  thus  giving  opportunity  for 
criticism  and  correction  by  the  students  themselves. 

My  work  during  the  summer  term  was  with  the  three  divisions  of  the 
freshman  class  in  rhetoric.  The  text-book  used  was  Williams'  Composi- 
tion and  Rhetoric.  A  large  part  of  the  time  was  given  to  the  elements  of 
style,  studying  first  the  theory  and  then  correcting  numerous  faulty  exer- 
cises. An  essay  of  a  narrative  or  descriptive  nature,  from  two  to  four 
pages  in  length,  was  required  of  each  student  once  a  week.  After  correc- 
tion by  the  teacher,  the  most  glaring  mistakes  were  placed  upon  the  board 
for  criticism  and  correction  by  the  class.  This  method,  it  is  believed,  is 
well  adapted  to  developing  the  critical  faculty,  and  to  forming  the  habit  of 
careful  composition.  These  ends  once  gained,  many  minor  points  may  be 
left  for  self  correction.  One  of  the  heaviest  drains  upon  myself  has  been 
the  correction  of  essays.  I  have  no  data  at  hand  for  reckoning  definitely 
the  number  of  pa^es  of  manuscript  I  have  corrected  during  the  year,  but 
feel  sure  that  5,000  is  not  an  over-estimate.  However,  I  am  so  fully 
persuaded  of  the  benefit  resulting  to  students  from  the  frequent  writing 
of  essays,  and  the  careful  correction  of  the  same  by  the  teacher,  that,  not- 
withstanding the  work  it  requires  of  me,  I  shall  aim  to  have  the  students 
write  still  more  in  the  future. 

Sincerely  yours, 

ALVIN  B.  NOBLE. 


REPORT  OF  DEPARTMENT  OP  DRAWING. 

To  the  President  of  the  Michigan  Agricultural  College: 

Sib — I  have  the  honor  to  submit  the  following  report  for  the  Depart- 
ment of  Drawing  for  the  year  1890-91. 

Several  good  casts  including  full  length  reduced  copies  of  the 
Fighting  Gladiator  and  the  Venus  of  Milo,  and  some  studies  illustrative 
of  the  history  of  architecture,  a  number  of  wire  models  to  aid  in  the 
study  of  perspective,  and  a  portfolio  of  fine  water  color  and  oil  color 
studies  from  Prang  have   been  added    to   our    appliances.      Secretary 
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Beynolds  made  the  department  a  present  of  a  fine  photograph  of  the 
Laocoon  to  hang  in  the  free-hand  room. 

As  there  is  a  fund  available  for  the  purchase  of  drawing  desks,  I  am  in 
hopes  to  have  some  in  place  at  the  opening  of  the  spring  term  of  1892. 

My  class  work  has  been  as  follows: 

Fall  Term — Mechanical  freshmen  in  free-hand  drawing,  two  hours; 
mechanical  sophomores  in  descriptive  geometry,  one  hour. 

Spring  Term — Mechanical  freskmenin  mechanical  drawing,  two  hours; 
agricultural  freshmen  in  free-hand  drawing,  four  hours. 

Summer  Term — Mechanical  freshmen  in  descriptive  geometry,  two 
hours;  mechanical  juniors  in  kinematic  drawing,  one  hour. 

In  addition  to  this  I  assisted  several  students  who  were  taking  special 
work  in  mechanical  and  free-hand  drawing  during  the  summer  term. 

The  work  in  technical  perspective  has  been  dropped  from  the  mechan- 
ical course  and  it  is  planned  to  do  the  same  with  Shades  and  Shadows^ 
filling  their  places  with  much  needed  work  in  kinematic  drawing  and 
machine  design.  However,  should  any  student  wish  to  take  up  those 
studies  which  have  been  omitted  from  the  regular  program,  with  a  view  to 
studying  more  in  the  line  of  architectural  drawing,  I  should  be  pleased  to 
direct  them.  Faithfully  yours, 

W.  S.  HOLDSWORTH, 
Agricultural  College,  Mich.,  )         Assistant  Professor  of  Drawing 
Jan.  6,  1892  \ 


REPORT  OF  THE  MIUTAJRY  DEPARTMENT. 

To  the  President  of  tfte  Michigan  Agricultural  College: 

Sir — ^I  respectfully  submit  the  foUowing  report  of  the  military  depart- 
ment for  the  year  ending  June  30, 1891. 

Lieutenant  W.  L.  Simjwon,  9th  Infantry,  was  relieved  from  duty 
here  by  an  order  of  the  War  Department  to  take  effect  Dec.  15,. 
1890.  The  work  of  this  department  at  the  close  of  the  fall  term  was  left 
in  as  fair  a  condition  as  the  circumstances  would  admit.  My  responsi- 
bility commenced  at  the  opening  of  the  spring  term,  1891.  This  term's 
work  was  not  satisfactory,  the  results  were  poor,  much  of  the  time  was 
lost  from  inclement  weather.  By  the  end  of  the  college  year,  although 
much  was  to  be  desired,  the  battalion  was  in  a  creditable  condition.,  At 
all  ceremonies,  reviews,  inspections  and  parades,  and  the  battalion  drill, 
the  officers  and  non-commissioned  officers  had  a  better  appreciation  of 
their  duties.  The  efficiency  of  the  corps  was  due  to  the  seniors,  the 
responsibility  in  its  main  features  resting  upon  them.  I  was  very  much 
gratified  and  pleased  at  the  work  of  the  captains  as  well  as  of  1st  Lieutenant 
W.  D.  Groesbeck,  who  was  assigned  to  special  work.  The  college  band 
was  discontinued  by  the  State  Board  of  Agriculture  on  the  recommenda- 
tion of  the  head  of  the  department,  and  a  drum  corps  organized  in  its 
stead.  It  presented  features  less  difficult  for  college  work  and  somewhat 
less  costly.  The  query  presents  itself  to  my  mind  after  six  months  obser- 
vation, taking  into  consideration  the  best  results  obtained,  is  the  military 
department  a  necessity,  and  if  so,  should  it  not  be  made  most  effective  to 
both  student  and  OoDege?  As  it  now  stands  at  this  College  its  work  is 
barren  of  the  results  most  needed,  and  hardly  renders  an  equivalent  for  the 
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time  used  and  the  money  expended.  I  would  most  respectfully  recommend 
for  the  consideration  of  the  president  the  main  features  that  are  lacking^ 
viz.: 

Firsts  Discipline.  Its  effect  is  lasting  and  it  is  a  wholesome  tonic  how- 
ever disagreeable  to  swallow.  To  the  earnest  worker  it  brings  no  hardship 
but,  to  the  mischievous  and  careless,  it  is  a  useful  check. 

Seoondy  Compulsory  uniforms.  My  predecessor  in  his  report  of  June 
30,  1890,  gives  the  cost  of  a  uniform  which  is  now  even  lower  than  is  ^ 
there  stated.  It  has  a  direct  bearing  upon  discipline  and  the  efficiency  of 
the  work  of  the  corps. 

Thirds  The  enrolment  of  all  students  of  the  four  classes  in  the  military 
department.  The  far  reaching  effect  of  this  will  \>e  most  beneficial  to  the 
College  and  inestimable  in  its  effect  upon  the  department  work. 

I  take  this  opportunity  to  thank  the  President  for  his  good  will  and  ask 
his  indulgence  for  the  trouble  I  have  given  him  in  presenting  the  many 
wants  and  wishes  of  the  department. 

Very  respectfully  your  obedient  servant, 

J.  J.  CRITTENDEN, 
1st.  Lieutenant  22d  Infantry. 


REPORT  OF  THE  DEPARTMENT  OP  MATHEMATICS  AND  dVIL  ENGI- 
NEERING. 

Presdent  O.  Clute: 

Deab  Sir — For  obvious  reasons,  my  report  of  the  work  of  the  Depart- 
ment of  Mathematics  and  Civil  Engineering  must  be  short,  covering  only 
the  period  from  Sept.  15, 1891,  when  the  department  came  into  my  care, 
to  the  present  time. 

CLASS    ROOM    WORK. 

Instruction  in  the  class  room  has  been  carried  on,  with  slight  readjust- 
ment, in  accordance  with  the  scheme  arranged  by  Assistant  Professor 
Thurtell.  We  have  met  classes  as  follows:  Freshmen — Three  classes  in' 
geometry,  three  classes  in  algebra.  Sophomores — Four  classes  in  alge- 
ora,  three  in  trigonometry  |and  two  in  survejring  with  afternoon  practice 
in  the  field.    Juniors — One  class  in  integral  calculus. 

An  examination  of  our  class  rolls  shows  that  we  were  expected  to  care 
for  a  daily  attendance  of  two  hundred  and  seven,  exclusive  of  afternoon 
work  in^  surveying.  One  class  contained  of  necessity  thirty-eight  students. 
Of  course,  satisfactory  individual  attention  to  the  wants  of  students  in  a 
class  of  this  size,  is  out  of  the  question. 

The  little  time  available  for  afternoon  work  in  surveying,  has  made 
results  in  that  subject  less  satisfactory  than  could  be  desired;  but  I  am 
pleased  to  note  tnat  many  of  the  young  men  are  ambitious  enough  to 
accomplish  much  more  than  might  be  expected,  using  the  little  extra  time 
at  their  disposal  at  practice  in  the  field. 

I  believe  it  desirable,  and  I  hope  it  may  be  possible,  to  arrange  matters 
BO  that  our  sophomores  may  not  be  required  to  assume  such  a  load  of 
mathematics,  as  is  assigned  them  for  the  fall  term.  Experience  would 
seem  to  prove  that  the  oest  work  and  greatest  profit  attend  the  study  of 
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such  mathematical  subjects  as  are  given  to  the  sophomores  when  only- 
one  such  subject  is  studied  at  any  time.  Considering  the  fact  that  all  the 
sophomores  have  been  attending  to  at  least  two  such  studies,  I  am  pleased 
as  well  as  surprised  at  the  results. 

I  have  not  yet  noticed  a  single  ungentlemanly  act  on  the  part  of  any 
student  in  my  class  room,  and  my  reception  by  tiie  classes  in  general  has 
been  all  that  could  be  desired.  About  the  middle  of  September,  Professor 
Henry  Thurtell  ^ve  up  his  work  in  this  department  and  in  this  College, 
to  accept  a  position  of  greater  resjKjnsibility  as  well  as  salary,  in  the 
Nevada  State  University.  It  had  been  my  privilege  to  barely  make  the 
acquaintance  of  Professor  Thurtell  before  he  left,  but  I  was  so  impressed 
witn  his  ability,  and  his  many  companionable  qualities,  that  his  leaving 
has  been  a  source  of  constant  regret.  The  position  vacated  by  the  resig- 
nation of  Professor  Thurtell,  has  not  been  supplied  at  the  time  of  thui 
report,  but  will  be,  without  a  doubt,  in  a  very  short  time. 

A  considerable  part  of  the  work  of  instruction  of  the  term  has  been 
done  very  efficiently  by  Mr.  Babcock  and  Mr.  Safford.  The  latter  gentle- 
man, a  member  of  the  last  class  graduated  from  this  College,  was  retained 
at  the  beginning  of  the  term  to  assist  until  the  reorganization  of  the 
department  might  be  completed. 

Finally,  I  have  to  thank  you,  as  I  do  the  other  members  of  the  Faculty, 
for  the  kindly  consideration  with  which  you  have  received  me,  and  I  hope 
that  the  pleasant  relations  thus  established  may  endure  so  long  as  we  may 
be  together. 

Respectfully  submitted, 

H.  K.  VEDDER. 
Agrioultubal  College,  Mich,,  ) 
,  November  16,  1891.  \ 


REPORT     OF     THE      DEPARTMENT     OF     HISTORY    AND     POLITIOAIi 

ECONOMY. 

To  the  President: 

SiB — I  have  the  honor  of  submitting  the  following  report  of  the  depart- 
ment of  history  and  political  economy,  for  the  year  1890-91. 

There  has  been  some  rearrangement  of  the  courses  of  instruction  in  this 
¥*  department  during  the  past  year.    The  course  in  philosophy  of  history 

has  been  withdrawn  and  a  course  of  equal  length  in  United  States  history 
put  in  its  place.  Constitutional  law  has  been  united  with  this  new  course 
to  make  a  full  term  study,  twelve  weeks.  The  course  in  elements  of  polit- 
ical economy,  a  half  term  study,  has  also  been  enlarged  by  the  addition 
of  six  weeks  of  principles  of  finance,  special  attention  being  given  in  this 
new  subject  to  government  revenue  and  expenditures.  A  half  term  of  the 
elements  of  political  economy  is  now  offered  to  the  mechanical  students 
also.    Ancient  history  remains  unchanged. 

Concerning  these  courses  of  instruction  I  desire  to  make  the  following 
suggestions:  Many  of  our  students  receive  some  training  in  ancient 
history  before  coming  to  College,  enough  so  that  they  have  a  fair  general 
idea  of  th^  subject,  although  they  rarely  are  able  to  pass  the  College 
examination  without  further  preparation.     The  entering  class  is  always  so 
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large  that  it  has  to  be  divided  into  at  least  two  sections.  The  question 
arises  as  to  whether  it  is  not  advisable  to  offer  an  alternative  course  im 
^neral  modem  history  to  the  freshmen,  open  to  those  who  have  had  some 
previous  training  in  ancient  historv,  and  perhaps  to  certain  others  who 
may  be  willing  to  work  up  the  subject  of  ancient  history  outside  and 
take  a  special  examination.  It  is  not  proposed  to  require  the  students 
who  are  capable  of  passing  the  examination  in  ancient  history  and  there- 
for of  taking  advanced  standing,  to  take  the  suggested  course,  although 
it  should  be  open  to  them  to  elect. 

It  is  further  respectfully  suggested  that  hix  weeks  is  a  very  brief  period 
io  be  devoted  to  the  history  of  the  United  States.  This  is  an  elective 
study  for  the  seniors,  and  therefore  could  be  extended  to  a  full  term  with- 
out trouble  so  far  as  the  general  curriculum  is  concerned.  I  must 
recommend  this  change  most  earnestly. 

Again,  the  work  in  economics  should  be  extended.  These  courses  are 
also  elective,  so  that  their  extension  is  not  difficult.  There  should  be 
added  a  course  in  the  economics  of  agriculture.  The  library  contains 
much  valuable  material  on  this  subject  which  has  never  been  worked  up, 
and  which  can  and  ought  to  be  utilized.  Some  of  the  particular  subjects 
which  would  be  treated  in  a  course  of  this  kind  are.  The  relation  of  agri- 
-cultural  to  manufacturing  industry,  Effect  on  agriculture  of  the  growth  of 
-cities,  Influences  affecting  value  of  farm  property.  Permanent  improve- 
ments as  investments  of  capital.  The  relation  of  agricultural  wages  to  wages 
in  other  industries,  Prices  and  production,  Transportation  facilities  and 
values,  Mortgage  loans  and  rate  of  interest,  Economic  development  of 
Michigan  and  the  Northwest,  Landholding  and  transfers,  Farm  rents, 
Leases,  Public  vs.  private  ownership  of  land,  Agriculture  and  trusts,  and 
many  others.  Such  a  course  could  only  be  profitably  taken  after  courses 
in  the  elements  of  political  economy  and  finance.  1  should  advise  that  a 
half  term,  elective  course,  be  offered  in  this  subject. 

During  the  spring  and  summer  terms  the  work  in  freshman  and  sopho- 
more rhetoricais  belonging  to.  the  English  department  was  assi^ed  to  me. 
At  their  July  meeting  the  Board  of  Agriculture,  at  your  suggestion,  decided 
"to  place  the  work  in  ^ychology,  ethics  and  logic  in  my  charge  for  one 
year.  Concerning  this  work  I  would  warmly  recommend  a  suggestion  of 
your  own  that  psychology  be  made  a  required  sophomore  fall  term  study. 
Doth  on  account,  of  the  pecuniary  value  it  will  have  for  those  students  who 
are  paying  their  way  through  college  by  teaching,  and  because  of  the 
great  disciplinary  value  of  the  study  for  scientific  work. 

The  Board  of  Agriculture  have  appropriated  $390  to  this  department 
during  the  past  year  as  follows:  for  historical  and  economic  works, 
$250;  for  logic,  ethics  and  psychology,  $100;  and  for  maps,  $40.  There 
has  been  a  very  decided  improvement  in  the  equipment  of  this  depart- 
ment in  consequence,  but  there  is  yet  very  much  to  be  desired.  More 
maps  are  especially  needed  at  once,  and  it  is  to  be  hoped  that  it  may  be 
possible  to  add  many  much  needed  ^books  by  the  opening  of  the  spring 
term. 

I  conclude  with  a  tabulated  statement  of  the  courses  of  study  offered  ia 
this  department  the  coming  year. 

FalHerm — ^Ancient  history,  two  sections;  psychology;  ethics,  one-half 
term,  two  sections. 

Spring  term — Constitutional  law,  one-half  term;  U.  S.  history,  one-half 
term. 
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Summer  term — Elements  of  political  economy,  one-half  term;  principles- 
of  finance,  one-half  term;  political  economy  for  mechanical  students,  one- 
half  term;  logic,  full  term.  Very  respectfully  yours, 

NATHAN  D.  COBBIN, 
Assi.  Prof,  of  History  and  Political  Economy. 
Agricultural  College,  ) 
Oct  24, 1891,  \ 


REPORT  ON  COLLEGE  EXTENSION. 

To  the  Honorable  Board  of  Agriculture: 

I  have  the  honor  to  submit  the  following  report  and  recommendations 
upon  th«  subject  of  College  Extension. 

First,  as  to  organization  and  management  of  classes. 

The  experience  of  the  Society  for  Extension  of  University  Teaching, 
which  has  been  actively  engaged  in  this  kind  of  work  for  some  time,  shows 
that  the  best  way  to  proceed  m  organizing  classes  is  to  secure  the  support 
of  some  local  society  or  club,  whose  aims  are  literarjr,  scientific  or  phUan- 
thropic.  So  with  the  College;  horticultural  societies,  farmers'  lyceums, 
the  Grange,  Patrons  of  Industry,  the  Farmer's  Alliance,  all  of  these 
perhaps,  could  be  induced  by  appropriate  representations  to  undertake 
the  formation  of  classes.  One  or  two  influential  men  in  a  community  can 
do  wonders  in  starting  a  thing  of  this  kind,  and  where  no  society  exists, 
judiciously  distributed  circulars  and  a  little  of  the  right  kind  of  personal 
influence  may  accomplish  the  end  desired.  Newspaper  agitation  and  pub- 
lic meetings,  might  in  turn  play  their  part. 

The  class  once  formed,  the  course  of  study  can  best  be  managed  as  fol- 
lows: The  basis  of  the  work  is  a  course  oi  lectures,  say  possibly  twelve, 
delivered  at  intervals  of  a  week.  These  should  be  open  to  the  public,  and  be 
of  a  character  to  instruct  rather  than  amuse,  to  incite  to  study  rather  than 
seem  exhaustive  or  complete.  Members  of  the  class  should  be  supplied 
with  printed  outlines  of  the  lectures,  containing  references  to  standard 
works,  and  directions  for  the  course  of  reading  to  accompany  the  lectures: 
This  reading  must  be  done,  and  a  system  of  written  reports  may  be 
arranged  for  which  shall  enable  the  teacher  to  keep  track  of  the  work  of 
individual  students,  and  help  them  when  in  diflSculties.  There  should  be 
a  second  weekly  meeting  of  the  class,  with  the  teacher,  for  purposes  of 
discussion,  criticism  and  personal  assistance.  At  the  conclusion  of  the 
work,  an  examination  should  be  given,  b&  rigid  as  those  given  for  similar 
work  at  College,  so  that  both  the  teacher  and  the  class  should  feel  that  in 
quality  the  work  was  fully  up  to  the  College  standard. 

This  method  of  proceedure  may  require  modification  in  its  details, 
according  to  the  special  subject  studfed,  whether  scientific,  or  literary,  but 
the  important  feature,  the  personal  supervision  of  the  teacher,  should  be 
retained  in  all  cases. 

Second,    As  to  the  courses  of  study  to  be  offered  by  the  College. 

In  brief,  these  should  be  such  as  appear  upon  our  regular  curriculum^ 
The  College  has  a  particular  field  to  occupy  and  should  keep  within  it. 
Yet  should  the  demand  come  for  courses  in  literature,  history  and  moral 
science,  it  seems  only  proper  for  the  College  to  supply  teachers  in  those 
subjects,  when  we  have  them.  It  would  be  better  to  supply  all  reasonable 
requests  for  such  work,  rather  than  send  our  constituents  elsewhere.      Of 
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•course  chemistry,  botany,  entomology,  veterinary  science,  agriculture, 
horticulture,  and  economics  will  be  principally  in  demand,  and  in  these 
subjects,  it  would  be  best,  not  only  to  offer  courses  parallel  to  those 
given  in  the  College  itself,  but  also  to  give  advanced  courses,  such  as  post- 
graduate students  take,  where  the  conmtions  are  favorable. 

Third,  as  to  the  relation  of  the  College  to  these  students. 

The  teacher  would  be  in  each  case  a  College  officer,  and  as  such,  the 
instruction  would  have  the  authority  which  pertains  to  such  teaching. 
He  would  be  the  means  of  direct  control  over  the  labors  of  the  class. 

Upon  the  completion  of  each  course  of  twelve  lectures,  those  students 
who  pass  should  receive  a  certificate  to  that  effect.  These  certificates 
jshould  be  received  by  the  College  upon  presentatio;i,  and  credit  given 
towards  a  degree.  A  course  of  twelve  lectures,  with  the  assigned  read- 
ing, might  be  regarded  as  equivalent  to  a  term's  work  in  College  in  the 
same  study.  When  a  certain  number  of  certificates  have  been  earned,  say 
eight  or  ten,  the  holder  might  be  regarded  as  eligible  for  a  diploma  of 
some  kind.  No  degree  should  be  conferred  except  when  the^e  courses  are 
supplemented  by  at  least  a  year's  actual  residence  at  College,  however 
numerous  and  varied  might  be  the  number  of  certificates  acquired. 

It  might  be  well  to  count  members  of  these  classes  as  students  of  the^ 
<3ollege,  and  ultimately  charge  a  matriculation  fee. 

Fourth,  as  to  financial  matters. 

The  local  expenses  for  class  room,  or  lecture  hall,  and  for  incidentals  of 
various  kinds  should  be  borne  by  the  class. 

The  traveling  expenses  of  the  lecturer,  a  considerable  item,  and  differ- 
ent for  each  locality,  might  be  arranged  for  in  this  way:  Let  the  class 
-pay  the  College  a  fixed  sum  for  the  twelve  lectures,  say  sixty  dollars,  and 
the  College  pay  the  lecturer's  expenses.  It  might  be  possible  for  the  class 
to  reimburse  themselves  largely  by  charging  an  admission  fee  to  outsiders. 

Again,  the  lecturer's  expenses  might  be  regarded  as  payable  out  of  the 
institute  fund,  and  no  fees  or  only  nominal  ones,  be  exacted  from  the 
classes. 

The  outlines  might  be  sold  at  cost  to  the  members  of  the  class. 

While  this  matter  is  in  its  experimental  stage,  perhaps  simply  the  local 
expenses  should  be  expected  of  the  classes.  In  the  east,  the  charge  is 
about  $10.00  per  lecture;  this  sum  not  covering  local  expenses  however. 

Fifth,  as  to  teachers. 

The  College  Faculty  has  its  hands  full  as  it  is,  and  only  now  and  then 
could  one  be  found,  who  would  be  willing  to  add  work  of  this  kind  through 
the  winter  vacation,  to  a  very  full  school  year's  work.  However,  additional 
instructors  can  be  appointed  if  needed,  and  where  a  course  as  described, 
takes  the  place  of  institute  work,  perhaps  there  is  not  a  serious  increase  in 
the  amount  of  labor  expected  from  the  Faculty.  It  may  be  possible  that 
in  time  the  College  will  run  the  year  around,  in  which  case,  the  winter 
term  will  be  devoted  to  itinerant  teaching,  and  each  member  of  the 
Faculty,  should  be  allowed  one  term  off  per  annum. 

Sixth,  as  to  the  demand  for  College  extension. 

The  Capital  Grange  has  organized  a  class  to  study  political  economy 
under  my  direction  this  winter,  upon  the  plan  above  outlined.  There  is 
an  effort  being  made  to  organize  another  class  in  connection  with  the 
County  Grange,  for  the  same  purpose.  A  letter  was  received  October  27, 
from  a  gentleman  in  Jackson  county  inquiring  about  the  matter,  and  stat- 
ing his  opinion  that  a  class  could  be  formed  in  the  Farmers'  Club,  to  which 
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he  belonged.    There  is  also  some  agitation  of  the  matter  in  Lansing,  which 
may  produce  further  class  organization  there. 
Seventh,  recommendations. 

(a)  That  a  permanent  committee,  consisting  of  President  Clute,  a  mem- 
ber of  the  Board,  and  myself,  be  appointed  for  the  purpose  of  pushing 
these  matters  along  and  of  conducting  some  experimental  courses. 

(b)  That  the  Board  of  Agriculture  guarantee  all  necessary  expenses 
connected  with  these  experimental  courses,  as  determined  by  thifr 
committee. 

(c)  That  the  relation  of  the  College  to  these  classes,  be  as  indicated  in 
section  third  of  this  report. 

(d)  That  the  instructor  engaged  in  conducting  these  experimental 
courses  be  excused  from  other  institute  work  this  winter. 

(e)  That  it  be  the  duty  of  the  above  committee  to  prepare  a  careful 
report  of  their  experiments,  expenses  of  the  course,  etc.,  lor  the  guidance 
of  the  Board,  in  coming  to  a  decision  upon  whether  College  extension  shall 
become  a  part  of  the  policy  of  the  Institution. 

I  am  very  respectfully   yours, 

NATHAN  D.  CORBIN, 
Asst.  Prof.  History  and  Political  Economy. 

REPORT  OP  THE  LIBRARIAN. 

President  O.  Clute: 

During  the  past  year  there  have  been  added  to  the  library,  of  bound 
volumes,  913;  unbound  volumes  and  pamphlets,  201;  in  aggregate,  not 
including  duplicates,  1,114  volumes.  Of  these,  443  have  been  procured  by 
gift;  212  by  binding,  and  458  by  purchase. 

The  whole  number  of  volumes  in  the  library  at  the  present  time  is  as 
follows:  Thirteen  thousand  one  hundred  and  ninety  bound  volumes^ 
3,276  unbound  volumes,  in  all,  16,466  volumes. 

This  does  not  include  the  experiment  station  library  which  contains  720 
volumes,  146  of  which  have  been  added  the  past  vear  by  purchase. 

Bound  volumes  were  given  the  library  by  the  following  persons,  viz.: 

Brownless,  A.  G. — Melbourne  University  Calendar. 

Carpenter,  Prof.  R.  C. — Cornell,  her  General  and  Technical  Courses. 

Chubbuck,  Levi — Missouri  Agriculture,  1889-90. 

Cooke,  W.  W.— Vermont  Agriculture,  1889-90. 

Cooley,  Thos.  M. — Interstate  Commerce  Commissioner's  Report,  1890. 

Corrections  and  Charities,  National  Conference,  1890. 

Crozier,  A.  A. — The  Cauliflower. 

Dye,  Franklin. — New  Jersey  Agriculture,  1889-90. 

English  Department  —100  Miscellaneous  Volumes. 

Gagnon,  C,  A.  R— Canada  Sessional  Papers,  1889-90. 

Gilbert,  Z.  A. — Maine  Agriculture,  1889. 

Gkxxlell,  H.  H. — Massachusetts  Agriculture,  1890. 

Goodman,  Li.  A. — Missouri  Horticulture. 

Hammond,  A.  C. — ^Trans.  Illinois  Horticultural  Society,  1890. 

Hoxie,  B.  S. — ^Wisconsin  Horticulture,  1890. 

Jamaica  Blue  Book,  Report  on,  1888-89. 

Eilboum,  C.  R.— Ohio  Meteorological  Bureau,  1889. 

Lawes,  Sir  John  Bennett — ^9  Vols.  Rothamsted  Memoirs  on  Agricultural  Chemistry 

and  Physiolc^. 
Lamb,  John. — Minnesota  Labor  Commissioner's  Report,  1890. 
Lelong,  B.  M. — California  Horticulture,  1890. 
Locke,  M.  F. — Arkansas  Commissioner's  Report  on  Bureau  of  Mines,  Manufactures 

and  Agriculture,  1890. 
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Michigan   Reports — Agriculture,  1890. 

Corrections  and  Charities,  1889-90. 
Documents  f^pm  Secretary  of  State,  5  Volumes. 
Howell's  Annotated  Statutes,  Vol.  3. 
Index  of  Michigan  Agricultural  Reports,  1849-1888. 
Liabor  Bureau  Statistics,  1890. 
Mineral  Resources,  1889. 
Pioneer  Collections.  Vols.  15, 16. 
Superintendent  Public  Instruction,  1889. 
Supreme  Court  Reports,  10  Volumes. 
Trans.  State  Medical  Society,  1890. 
New  York  Meteorological  Observations,  1890. 

Ontario  Pruit-Growers*  Association  and  Entomological  Society,  1890. 
Shelton,  Prof.  E.  M.— A  Synopsis  of  the  Queensland  Flora,  4  Volumes. 
Smithsonian   Institution.— Reports,  1888-89:  Contributions  to  Knowledge,  Vol.  26; 

Proceedings  U.  S.  National  Museum,  Vol.  13, 1889. 
Smyth,  C.  B.— Kansas  Academy  of  Science,  1889-90. 
Trelease,  Wm.— Missouri  Botanical  Garden,  1890-91. 
United   States  -Agriculture,  Album  of  Agricultural  Statistics,  1889. 

Agricultural  Graphics,  1890. 
Bureau  of  Animal  Industry,  1890. 
Report  of  Secretary,  1890. 
Coast  Survey,  1851. 
Coast  and  GJeodetic  Survey,  5. 
Commerce  and  Navigation,  1890. 

Department  of  State,  Foreign  Relations  of  the  United  States,  2. 
Pur-Seal  and  other  Fisheries  of  Alaska. 
Geological  Reports,  5. 
Interstate  Commerce  Commissioner's  Statistics  of  Railways  in  the 

United  States,  1889. 
Labor  Commissioner's  Report,  1889. 
Monographs  U.  S.  Geological  Survey,  8. 
Nautical  Almanac. 

Naval  Observatory.    Washington,  1884-85. 
Official  Record  of  the  War  Department;  War  of  the  Rebellion,  17 

Volumes. 
Official  Renter  of  the  United  States,  6. 
Report  of  Chief  of  Engineers,  4. 
Report  of  Chief  Signal  Officer,  1889. 
Report  of  Chief  of  War  Department,  Ordnance. 
Wadkins,  Horace  G. — Massachusetts  Bureau  of  Labor,  2. 
Weed,  C.  M. — Journal  of  the  Columbus  Horticultural  Society,  Vol.  5, 1890. 

Unbound  Donations. 

African  fever  and  the  culture  of  the  blue  gum  tree  to  counteract  malaria  in  Italy, 

J.  C.  Brown. 
Agriculture  in  public  schools,  Bryant,  J.  E. 
American  Museum  of  Natural  History. 
An  address  on  behalf  of  the  Indians,  Society  of  Friends. 
Association,  The — Y.  M.  C.  A.  official  organ  at  Johns  Hopkins. 
Atlas  to  accompany  a  monograph  on  the  geology  'of  the  quicksilver  deposits  of  the 

Pacific  coast. 
Australian  Museum  Records,  6.    Annual  Report,  1889. 
Brisbane  Agricultural  Reports. 
Canada  Sheep  Breeder's  Association,  1890-91. 
Canadian  Institute  Reports  and  Transactions. 
Canadian  Palaeontology. 
Consular  Reports,  22  numbers. 
Catalogue  of  Australian  Birds  in  the  Museum. 
California  Academy  of  Sciences,  2,  W.  J.  Haddock. 
Causes  of  and  Remedies  for  Suits  for  Malpractice,  E.  J.  Groner,  M.  D. 
Dedication  of  Burrage  Hall,  Olivet,  Mich. 
Detroit  Journal  Year  Book,  1891,  Detroit  Journal. 
Essex  Institute,  Vol.  22. 
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Experiment  Station  Reports:  Alabama,  ArkanBaa  California,  Colorado,  Connecticut, 
Delaware,  Florida,  Georgia,  Indiana,  Illinois,  Iowa,  Kansas,  Kentucky,  liouisiana, 
Maine,   Massachusetts,   Manitoba,  Michigan,  Maryland,  Mississippi,  Missouri, 
Nebraska^  North  Carolina,  New  Hampshire,  New  Jersey,  New  Mexico,  New 
York,  Ohio,  Ontarip,  Oregon,  Penn^lvania,  Rhode  Island,  South  Dakota,  South 
Carolina,  Tennessee,  Texas,  Utah,  Virginia,  Vermont,  West  Virginia,  Wisconsin. 
Filtration  of  Sewage,  George  W.  Rafter. 
Fundamental  conceptions  of  Mechanics,  Dr.  W.  F.  Durand. 
Future  of  Agriculture,  Dr.  Peter  Collier. 
Handbook  of  American  Republics,  2,  Wm.  E,  Curtis. 
How  to  Cook  Cauliflower,  A.  A.  Crozier. 
Injurious  and  other  Insects  of  New  York,  2,  J.  A.  Lintner. 
International  American  Conference,  16,  Wm.  E.  Curtis, 
Iowa  State  Board  of  Health,  J.  M.  Shaffer. 
Japanese  Paper,  Dr.  W.  J.  Seal. 
Johnstown  Flood,  Report  of  Relief  Commissioners. 
Journal,  Elisha  Mitchell  Scientific  Society.    F.  P.  Venable. 
Kansas  Agriculture,  M  Mohler. 
Kansas  Horticultural  Proceedings,  G.  C.  Brackett 
Kansas  Historical  SocietyReports,  F.  G.  Adams. 
Laboratories  of  Natural  History,  Iowa  State  University. 
Lecture  on  American  Indian  Corn,  C,  J.  Murphy. 
Xiongevity  and  Climate,  P.  C.  Remondino. 
Luke,  in  Japanese,  Dr.  W.  J.  Beal. 

Lumber  ana  Salt  Productions  of  Saginaw,  Board  of  Trade. 
Madras  Agriculture. 

Madrid.— Bulletin  de  Sanidad,  Mes  de  Marzode,  1890. 
Massachusetts  Horticultural  Society  Transactions,  R  Manning. 
Michigan  Almanac,  1891,  Detroit  Tribune  Co. 
Micro-Organisms  in  Hemlock  Water,  Geo.  W.  Rafter, 
North  Carolina  Historical  Sketches. 
New  South  Wales. — Agricultural  Gazette. 

Census  of  the  Grasses. 
New  York. — Museum  of  Natural  History. 
Nova  Scotia.— Fruit-Grower*s  Association,  2. 
Ohio  Meteorological  Bureau,  1890. 
Ontario  Fruit  Grower's  Association,  2. 
Orange  Culture,  B.  M.  Delong. 

Original  Research  into  Animal  Economics,  F.  S.  Billings. 
Potash  for  Paying  Crops,  German  Kali  Works. 
Proc.  American  Societv  of  Microsoopists. 
Proc.  Trustees  of  Newberry  Library. 
References  for  Students  in  English  Literature,  B.  C.  Burt. 
Report,  State  House  of  Correction,  Ionia.    E.  C.  Wat)dns. 
Report,  State  Industrial  Home  for  Girls,  Adrian.    M.  Scott. 
Report,  Charges  State  Finance  Committee,  Industrial  Home  For  Girls, 
Royal  Botanical  Garden.    Trinidad.    J.  H.  Hart 
Sanitation  in  1890,  Dr.  H.  B.  Baker. 

Sanitary  Entombment    The  Ideal  Disposition  of  the  Dead,  Rev.  C.  R  Treat 
Smithsonian  Institution,  12. 

Society  for  the  Promotion  of  Agricultural  Science,  1890. 
Treatise  on  Economic  Grasses,  Permanent  Meadows,  Pastures  and  Lawns.    Daniel 

Bachelor. 
United  States.— Adjutant  General's  OflBce,  9. 

American  Ephemeris  and  Nautical  Almanac. 

Army  Reports,  Inspector  General  and  Major  General  Commanding. 

Army  Official  Register. 

Bureau  Statistics.    Quarterly  Reports. 

Coast  and  Greodetic  Survev. 

G^logioal  Survey,  23  Bulletins. 

National  Academy  of  Science,  Reports  and  Memoirs. 

Naval  Observatory,  Report  of  Superintendent,  1889. 

Postmaster  General's  Report,  1890. 

Progress  Report  in  Irrigation  in  the  United  States. 

Progress  Report  in  Artesian  Underflow  Investigation. 

United  States  Navy,  Bureau  of  Equipment 
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Tirginia  Agriculture^ 

Waterhouae,  S.~-l  Pamphlets  about  Missouri. 

Westminster,  S.  W. — Agricultural  Reports. 


Periodicaia  purchased,— Foreign. 


Agricultural  Gazette, 

Annals  of  Botany. 

Annalee  de  Ohimie  et  de  Physique. 

Blackwood's  Magazine. 

Ohemical  News. 

•Contemporary  Review. 

Deutsche  Wolkerei-Zeitung. 

Edinburgh  Review. 

Electrician. 

Engineering. 

English  Illustrated  Magazine. 

Fortnightly  Review. 

'(harden. 

(hardener's  Chronicle. 

^Journal  of  Anatomy. 

the  Chemical  Society. 

Horticulture. 


Journal  of  Royal  Agricultural  Society. 

Journal  of  the  Royal  Society  of  London. 

London  Lancet. 

Lumi^re  Electrique. 

Magazine  of  Art 

Mind. 

Nineteenth  Century. 

North  British  Agriculturist 

Observatory. 

Phil.Transactions  of  Royal  Society  of  London 

Quarterly  Review. 

Kevue  des  Deux  Mondea 

Horticole. 
Spectator. 
Veterinarian. 
Veterinary  Journal. 
Westminster  Review. 


American. 


Agricultural  Science. 
American  Agriculturist. 

Architect 

Bee  Journal. 

Chemical  Journal. 

Cheesemaker. 

Cultivator. 

Dairvman. 

Garden. 

Florist 

Journal  of  Comparative  Medical 
and  Veterinanr  Archives. 

Journal  of  Mathematics. 
Science. 

Meteorological  Journal. 

Microscopical  Journal. 

Machinist 

Naturalist 

Veterinary  Review. 
Andover  Review. 
Annals  of  Mathematics. 
Arena. 

Army  and  Navy  Journal. 
Art  Amateur. 
Atlanta  Constitution. 
Atlantic  Monthly. 
Bacteriological  World, 
Bee  Keeper's  Review. 
Book  Buyer. 
Botanical  Gazette. 
Breeder's  Gazette. 
Bulletin  Torrey  Botanical  Club. 
Canadian  Entomologist. 
Oentury. 

Chicago  Daily  Tribune. 
Christian  Union. 
Country  Gentleman. 
•Critic. 

8 


Farmer's  Review. 
Forum. 

Garden  and  Forest. 
Harper's  Magazine. 

Weekly. 
Independent 
niustrated  American, 
Int'l.  Journal  of  Ethics. 
Johns  Hopkins  University  Studies. 
Journal  American  Medical  Association. 

fVanklin  Institute. 

Military  Service  Review. 

of  Morphology. 
Judge. 

Library  JournaL 
Literary  World. 
Littell's  Living  Age. 
Magazine  American  History. 
Manufacturer  and  Builder. 
Metal  Worker.  ' 

Michigan  Farmer. 
Modem  Language  Notes. 
Nation. 
Nature. 

New  York  Tribune. 
News  and  Courier. 
North  American  Review. 
Ohio  Farmer. 
Orchard  and  Garden. 
Pacific  Rural  Press. 
Poet-Lore. 

Political  Science  Quarterly. 
Popular  Gardening. 

Science  Monthly. 
Poultry  World. 
Practical  Electricity. 
Prairie  Farmer. 
Proceedings  Academy  of  Natural  Sciences. 
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Detroit  Daily  Free  Press. 

Tribune. 
Dial. 

Drainage  Journal. 
Economics  Quarterly  Journal. 
Education. 
Electrical  World. 
Engineer  (American) 
Eingineering  and  Building  Record. 
Engmeering  News. 
Engineering  and  Railroad  Journal. 
Entomological  News. 


Psyche. 

Pubs.  American  Economic  AssociatioB. 

Puck. 

Republic. 

Rural  New  Yorker 

Science. 

Scientific  American. 

Supplement 
Scribner's  Magazine. 
Shakspeariana. 
Southern  Cultivator. 
Voice. 
Westminster  Review. 


Periodieals  donated  or  received  in  exchange. 


Adrian  Weekly  Times. 
Agricultural  Journal. 
Optimist. 
Albion  Recorder. 
Allegan  Gazette. 
American  Farmer. 

Missionary. 

Rural  Homes. 

Sheep-Breeder. 

Swineherd. 
Baltimore  Weekly  Sun. 
Boston  Weekly  Globe. 
Cadillac  News  and  Express. 
Canadian  Horticulturist 
Charlevoix  Democrat 
Charlotte  Republican. 
Christian  Register. 
Clinton  Independent 
Coldwater  Republican. 
Civil  Service  Record. 
Dairy  Column. 
Deaf  Mute  Mirror. 
Detroit  Free  Press,  weeklv. 
Evening  News  (Saginaw  daily). 
Farm,  Field  ana  Stockman. 
Farm  and  Fireside. 
Farm  and  Home. 
Farmer's  Advocate. 
Fanner's  Home. 
Farm  Journal. 
Flint  Globe. 
Fruit  Grower's  Journal. 
Good  Health. 
Grange  Bulletin. 
Grand  Traverse  Herald. 
Grange  Visitor. 
Hillsdale  Leader. 

Standard. 
Holstein  Friesian  Register. 
Home  Companion. 
Hoepodar. 
Industrialist. 


Industrial  News. 
Ingham  County  News. 
Inter-Ocean  (weekly). 
International  Penman. 
Ionia  Sentinel. 
Journal  d' Agriculture. 
Kalamazoo  Weekly  Telegraph. 
Lansing  Journal,  daily. 

weekly. 
Literary  News. 
Locomotive. 
Mail  and  Express. 
Mail  and  Times. 
Maryland  Farmer. 
Michigan  Statesman. 
Midland  Republican. 
Mirror  and  Farmer. 
National  Stockman. 
New  Dairy. 
Nonconformist. 
Official  Gazette. 
Orange  Judd  Farmer. 
Orphan's  Voice. 
Our  Grange  Homes. 
Practical  Farmer. 
Review  and  Farmer. 
Saginaw  Courier-Herald,  daily. 
School  Moderator. 
State  Democrat 
State  Republican. 
Telegram  Herald,  daily. 
Three  Rivers  Tribune. 
Times. 

Toronto  Globe. 
Traveler's  Record. 
Traverse  Bay  Eagle. 
Unitarian  Review. 
Western  Agriculturist. 

Plowman. 

Swineherd. 
Wolverine  Citizen. 
Western  Rural. 


The  work  done  in  the  library  and  reading  room  by  the  students  has 
largely  increased  this  year,  and  the  growing  interest  manifested 
is  very  gratifying.  The  number  of  books  taken  out  during  the  past 
year  was  3,796.  No  "account  is  kept  of  the  use  of  volumes  in  the  room,  or 
of  those  which  are  kept  in  the  various  departments. 
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The  greatest  need  of  the  library  at  present,  is  the  service  of  a  trained 
cataloguer  to  carry  on  the  work  of  cataloguing  subjects,  as  many  of  the 
books  are  little  less  than  sealed  volumes  to  students  whose  hours  are  filled 
with  work. 

More  shelf  room  is  much  needed.  It  will  not  be  possible  to  properly 
place  books  that  will  soon  be  added,  unless  provision  is  made  for  more 
room. 

The  most  noteworthy  improvements  of  the  year  consist  in  a  large  table 
plac^  in  the  centre  of  the  library  and  a  rolling  partition  to  separate  the 
two  rooms  '^hen  desirable. 

Amoiig  the  gifts,  is  one  worthy  of  special  mention:  ''Memoirs  of  Both- 
amsted  Experiments,"  in  nine  handsomely  bound  volumes  from  Sir  John 
Bennett  Lawes. 

Concerning  the  work  of  the  library,  I  would  say  that  an  assistant  could 
be  employed  regularly  for  at  least  the  half  of  every  day,  with  great  profit 
to  the  students. 

In  severing  my  connection  with  the  College,  I  can  wish  nothing  better 
for  my  successor,  than  a  continuation  of  the  kindness  and  courtesy  that 
has  been  extended  to  me  by  the  Faculty  and  students  throughout  the  two 
years  I  have  spent  in  the  library. 

Very  respectfully  submitted, 

JANE  S.  SINCLAIR, 

Lnhrarian. 
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THE  EXPERIMENT  STATION 


mHPOBT  OP  THE  SECRBTARY  AND  TREASURER  FOR  THE  YEAR  END- 
ING JUNE  30,  1891. 

Dr.  Or. 

July    1,  1890— To  balance  on  hand $12  54 

Aug.  8,  1890— To  U.  S.  treasury  on  account,  let  quarter 3,760  00 

Oct     3,1890—"      **  »»  u         «i         2d        "      3,750  00 

Jan.    5,1891—"      "  a  u         u        ^       u      3,750  00 

Apr,    3,1891—**      "  "  "         "         4th      "       3,750  00 

June  30, 1801 — ^To  license  fees  on  39  commercial  fertilizers '         780  00 

"  "   — G[\>  miscellaneous  receipts  as  per  accounts  filed 

in  the  office  of  the  State  Auditor  General 1,437  76 

**  *«   — By  disbursements  as  per  vouchers  filed  in  the 

officeof  the  State  Auditor  General. _ $16,316  54 

"   —By  balance  on  hand _  913  76 

$17,230  30     $17,230  30 

SUMMARY   OP   DISBURSEMENT    ACCOUNT. 

Buildings — 

1&  Forcing  House,  second  J^  of  cost  of $750  00 

$760  00 

Salaries'-' 

To  Director $300  00 

Secretary  and  treasurer 300  00 

librarian 120  00 

six  heads  of  depa^ments 2,850  00 

twelve  assistants _ _         4,686  11 

8,266  11 

Farm  Department— 

Tolabor $959  80 

drainage 249  30 

steers  for  feeding  experiment 250  17 

feedand  bedding 469  12 

freight,  $25.74;  traveling  $29.81;  seeds,  $19.62 75  17 

fertilizers,  $15.00;  office,  $38.50;  apparatus,  $60.09 113  59 

2,117  15 

Soriienltural  Department — 

Tolabor $81  55 

Slants  and  seeds 130  66 

orse,  $140X)0;  sprayer,  $12.00;  fertilizer,  $27.38 179  38 

freight,  $42.63;  sund^,  $43.02 85  65 

<^ce,  $16.50;  traveling,  $29.46- 45  96 

523  2$ 

Carried  forward.... $11,646  46 
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Brought  forward .L $11,646  4S 

Clhemical  Department — 

To  p  rocuring  samples  commercial  fertilizers $99  65 

travel,  $57.75;  etc.,  $15.52 73  27 

apparatus  and  chemicals 224  42 

augar  beet  investigation,  seeds,  freight,  travel,  etc..  365  57 

*  762  91 

Botanical  Department — 

To  labor _ $103  29 

seeds,  $3.13;  tools  and  apparatus,  $114.66 117  79 

freight,  $1.90;  office,  $2.20;  etc.,  $8.55 12  65 

233  7$ 

Zoologicfil  Department — 

To  labor _.  $80  25 

cases,  $71.10;  hives,  $22.50;  apiary,  $156.22 249  82 

•  traveling,  $44.41;  property,  $106.05;  etc.,  $125.49 275  95 

. 606  OJJ 

Vetermary  Department — 

To  apparatus,  $248.70;  labor,  $135.45 _•.__  $384  15 

travel,  $21.72;  sundry,  $22.38;  feed,  $162.31 206  41 

590  «> 

Grayling  Sub-station — 

To  labor $186  46 

freight,  $19.14;  rent,  $40.00;  travel,  $79.40 138  54 

fertilizer,  $81.50;  seeds,  $158.85;  etc.,  $12.78 253  13 

578  la 

South  flaven  Sub-station —     • 

To  labor... $668  33 

0«eds  and  plants _.  119  31 

fertilizer,  $110.89;  etc.,  $50.57 161  46 

949  10- 

Other  Bub  stations — 

To  labor,  $252,98;  travel,  $154.43;  rent,  $30.00;  etc.,  $32.08... 469  49 

Library— 

To  books - 212  4T 

Offioee— 

To  traveling  and  convention  expenses $122  33 

bulletin  mailing  list 36  01 

stationery,  $79.85;  sundry,  $29.48 109  33 

,  267  67 

$16,316  54 

This  expenditure   may  be  more  briefly  summarized  and  classified  as 
fnllows  r 

Salaries,  including  fees  for  fertilizer  analysis $8,256  J 1 

Wages , 2,471  2T 

Buildings 750  00 

Other  property _  1,316  87 

S^eds  and  plants 691  52 

Traveling  expenses 716  86 

Feed 631  43 

MiBt'^llaneous 1,482  48 

$16,316  54 

-   ,  INVENTORY. 

liiinds  donated  to  the  Station — 

80  acres  at  Grayling,  fenced  and  improved * $1,850  00 

10     "      "Harrison,      **         **  *'        300  00 

5     "     **  So.  Haven,    *•  "  "        500  00 

$2,650  00 

Camod  forward $2,650  OO 
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Brought  forward $2,650  00 

Bnildings — 

Experimental  feed  barn |1»200  00 

Horticultural  laboratory,  experimental  rooms 1,200  00 

Veterinary  laboratory,  experimental  rooms _..  250  00 

Apiary 600  00 

Forcing  house... 1,500  00 

Feed   mUl 100  00 

4,850  00 

Ldbraiy  and  offices — 

Books,  720  volumes,  costing $1,808  09 

4  book  oases,  4  doz.  filing  boxes,  carpet,  stationery,  etc..  357  55 

mailing  list  in  l^pe,  setup - 192  38 

2,358  02 

Farm  Department — 

Implements-... $252  79 

1  horse 150  00 

13  head  of  cattle 950  00 

Feed  and  office  equipment 161  60 

1^4  39 

Horticultural  Department — 

Implements $147  68 

Microscope,  camera,  balances,  eta 429  82 

Furniture 70  50 

1  horse 150  00 

798  00 

Chemical  Department — 

Sundry  apparatus $928  52 

Chemical  and  physical  balances 529  20 

Tools  on  Grayling  farm 276  75 

1,734  47 

Botanical  Department— Microscopes  and  sundry  apparatus 459  56 

Veterinary  Department — Microscopes  and  sundry  apparatus 967  72 

ZoOlogif*al  Department — 

Microscope,  balances  and  insect  cases $''>40  25 

Apiary,  48  colonies  of  bees,  tools,  etc 628  20 

1,168  45 

$16,500  61 


REPORT  OP  AGMCULTURIST. 

O.  Clute,  Director: 

Dear  Sib — My  work  for  the  station  has  been  divided  between  the  Col- 
lege and  the  three  northern  stations  at  Walton,  Baldwin  and  Harrison. 

FEEDING    EXPEBIMENTS. 

We  have  at  hand  the  records  of  the  entire  consumption  of  food  and 
yield  of  milk  with  semi-weekly  analyses  of  the  latter,  covering  a  period  of 
five  months  and  for  five  heifers  in  milk  for  the  first  time.  Two  of  these 
heifers  were  Jerseys,  two  Holsteins,  and  one  Ayrshire;  and,  while  want  of 
time  has  prevented  the  editing,  I  have  given  it  suflScient  attention  to  feel 
certain  that  the  experiment  will  yield  some  valuable  data. 

Feeders  are  beprinning  to  see  that  the  problem  of  the  feeder  is  not 
radically  different  from  that  of  the  machinist,  and  is  essentially  one  of 
consumption  of  energy  and  its  economical  transformation  into  some 
desired  form.    So  the  food  is  not  different  from  the  coal;  and  its  product 
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heat,  motion,  meat,  wool,  milk,  corresponds  closely  to  the  heat,  motion, 
electricity,  light  of  the  machine. 

Only  living  machines  may  transform  ener^  into  certain  forms  as  meat 
or  milk,  but  it  looks  as  if  animal  mechanics  are  not  radically  different 
from  any  other. 

If  this  be  true  then  the  efficiency  of  the  machine  becomes  a  greater 
study  than  the  source  of  energy.  With  any  machine  but  a  small  fraction 
of  resident  or  potential  energy  can  be  made  actual  in  any  desired  direction 
and  the  feeder  will  be  giving  more  and  more  attention  to  his  machine,  the 
animal,  and  select  the  rew  with  the  highest  coefficient  of  efficiency  in  each  of 
the  several  directions  for  which  we  breed  and  feed. 

How  high  shall  we  feed?  is  a  finer  question  than  has  been  supposed, 
because  the  efficiency  of  a  machine  does  not  increase  and  decrease  directly 
with  its  consumption  of  force.  It  is  usually  expensive  to  work  a  machine 
to  its  highest  possible  power  or  speed.    Is  the  same  true  of  the  animal? 

An  experiment  was  conducted  with  eight  steers  with  the  hope  of  throw- 
ing some  light  tipon  this  question,  but  the  results  are  not  yet  edited. 

1  find  great  difficulty  in  comparing  one  feeding  experiment  with  another 
or  one  animal  with  another  from  the  lack  of  a  perfect  standard.  The 
nutritive  ratio  is  not  reliable  as  it  is  really  no  index  to  the  energy  of  the 
food,  and  we  cannot  yet  compute  its  energy  directly. 

We  have  therefore  adopted  for  our  own  present  use,  for  a  time  at  least, 
an  entirely  arbitrary  standard,  viz. :  That  all  grain  fed  to  pigs,  sheep  or  steers, 
under  experiment  shall  consist  of  two  parts  of  corn  to  one  of  oats,  by  weight, 
ground  together.  This  will  be  fed,  with  clover  hay  ad  lib,  and  by 
this  means  not  only  individuals  may  be  compared,  but  different  kinds  of 
stock,  as  sheep  and  steers,  or  either  with  pigs.  When  we  learn  a  better 
standard  this  can  readily  be  converted  to  that  standard,  and  any  feeding 
records  so  made  will  be  in  form  to  become  intelligible  under  the  new  stand- 
ard that  we  are  sometime  to  have.  I  am  satisfied  that  most  of  our  feeding 
with  exceedingly  mixed  diet  while  favorable  for  gains  is  impossible  to 
study  and  therefore  useless  from  an  experimental  standpoint. 

I  desire  at  this  time  to  say  that  I  feel  certain  that  the  feeding  problem 
is  not  in  any  sense  one  of  averages,  any  more  than  are  the  milk,  butter  or 
trotting  records.  We  want  to  know  the  highest  possible  efficiency  of  the 
animal  machine,  what  the  best  animal  living  or  to  be  yet  bom  is  or  will  be 
able  to  perform,  and  this,  not  the  general  average,  will  be  the  standard  for 
selection.  So  the  average  consumption  of  food  per  1000  pounds  live 
weight  is  not  an  imporSint  question,  but  the  milk  or  meat  or  wool  that 
the  best  animals  are  able  to  produce  from  100  pounds  of  feed  is  the 
great  question  in  economic  agriculture  and  live-stock  breeding. 

We  are  now  doing  some  feeding  tending  to  bring  out  individual 
differences,  and  I  feel  that  all  feeding  records  should  be  studied  from  the 
stand-point  of  the  individual. 

FIELD     EXPERIMENTS. 

Improvement  by  selection  has  been  commenced  with  both  corn  and 
wheat,  the  latter  both  for  development  of  ear  and  for  the  stooling  habit. 
An  experiment  is  in  progress  with  oats,  showing  very  plainly  the  evil 
effect  of  uneven  germination.  The  late  plants  when  sowed  alone  thrive 
nicely,  but  when  sown  between  drills  previously  started,  they  are  barely 
able  to  maintain  a  feeble  growth. 
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I 

Some  preliminary  work  is  being  done  in  moisture  and  temperature  of' 
8oiISy  with  results  snowing  some  curious  relations  between  these  items  and 
the  character  of  the  soil  and  of  the  vegetation  growing  thereon.  This  is  a 
fertile  field  for  inquiry,  and  I  hope  to  see  the  work  in  soil  physics 
extended. 

Records  of  drainage  flow  from  the  permanent  plots  were  kept  through- 
out  the  spring  montns,  and  will  be  valuable  data  in  future  work.  These 
plots  have  all  been  in  oats  the  present  season,  with  the  idea  of  bringing 
out  individual  differences  that  may  naturally  exist  in  the  soil. 

I  hope  to  see  these  plots  so  treated  as  to  bring  out  the  influence  of  the 
various  crops  and  their  rotations  upon  the  character  of  the  soil  and  its 
drainage  water.  Almost  no  work  has  been  done  along  this  most  important 
line — growing  more  important  with  our  growing  knowledge  of  residues. 
Lawes  and  Gilbert  made  the  character  of  the  fertilizer  the  basis  of  investi- 

Stion.  I  should  like  here  to  supplement  their  work  by  making  the  crop  the 
sis,  and  note  effects  of  different  crops  on  soil  similarly  treated,  leaving  the 
application  of  different  treatments  to  a  comparatively  late  date.  In  this, 
our  plan  was  approved  by  Dr.  Warrington  from  Bothamsted  on  a  recent 
visii  For  this  reason,  I  would  urge  an  intimate  acqaintance  with  the  sev- 
eral plots  as  brought  out  by  the  same  crop.  Next  note  the  effect  of  differ- 
ent crops  both  in  succession  and  in  rotation,  and  last  of  all  of  different 
ifertilizers.  That  this  is  not  irrational,  is  apparent  from  our  present  knowl- 
edge that  soil  differences  by  no  means  correspond  to  the  fertilizers  applied 
and  that  many  soil  conditions  are  independent  of  its  fertility,  as,  for 
instance,  in  the  well  known,  but  little  understood,  clover  sickness. 

Some  minor  field  operations  are  of  more  or  less  interest,  and  where  val- 
uable will  appear  in  bulletins.  We  are  raising  an  acre  of  sugar  beets 
for  Dr.  Kedzie;  also  potatoes  under  various  treatments  and  of  some  fifty 
sorts.  We  are  commencing  with  rape  and  with  peppermint,  ana  hope  to 
grow  many  sorts  of  wheat  another  year,  mainly  to  get  pressed  specimens 
which  shall  serve  as  standards  for  reference  and  for  naming. 

NORTHKBN   STATIONS. 

At  Walton,  Baldwin  and  Harrison,  work  has  been  carefully  done,  but 
with  little  promise  of  crops,  on  account  of  extreme  drouth.  The  main 
object  has  been  to  thoroughly  clear  and  clean  the  land  from  its  grubs,  ferns 
and  roots.  This  is  a  necessary  preliminary  to  any  sort  of  thorough  work 
upon  the  land. 

The  land  at  Walton  and  Baldwin  is  raising  a  crop  either  of  spurry  or 
of  peas  for  plowing  under,  while  at  Harrison  are  also  growing  com, 
beans  and  potatoes  with  fair  promise.  I  have  been  assisted  in  the  details 
of  this  work  by  Mr.  L.  A.  Clinton,  who  has  given  the  matter  good  attention. 

Very  truly  yours, 

EUGENE  DAVENPORT, 
Aqbioultubal  (Tollbge,  )  Agriculturist 

June  30, 1891.  ) 
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,  REPORT  OP  THE  HORTICUIiTUHIST  OP  THE  EXPERIMENT  STATION- 

To  O.  Clute,  Director: 

The  horticultural  work  of  the  Experiment  Station  has  been  along  the 
Banie  general  lines  as  were  outlined  in  my  last  report. 

The  season  has  for  the  most  part  been  favorable  for  growth  of  most 
of  our  crops,  but  a  dry  spell  during  May  gave  us  a  very  uneven  germination 
of  the  vegetable  seeds  sown  in  the  open  ground.  The  crops  of  straw- 
berries and  other  small  fruits  were  greatly  reduced  by  the  late  spring 
frosts,  and  the  hot  weather  during  the  early  part  of  August  caused  our 
potatoes  to  ripen  prematurely. 

As  a  result  of  these  unfavorable  climatic  conditions,  many  of  our  variety 
tests,  and  trials  of  cultural  methods  have,  except  in  a  relative  way,  lost 
much  of  the  value  that  they  otherwise  must  have  possessed. 

This  report  will  be  confined  to  a  statement  of  the  lines  of  investigation 
tjiat  have  been  attempted  with  a  general  review  of  the  results.  The 
details  of  the  experiments  will  be  in  the  bulletins  that  will  be  issued  by 
the  department. 

VEGETABLES   IN   THE   FORCING   HOUSE.. 

In  November  letters  were  sent  to  a  number  of  seedmen,  ordering  from 
each,  two  to  four  varieties  of  lettuce,  radishes,  carrots  and  beans  of  thjeir 
best  forcing  sorts.  Although  it  was  specially  stated  that  they  were  desired 
for  an  experiment  to  test  their  value  for  forcing  purposes,  many  of  the 
varieties  were  utterly  unfitted  for  it,  such  varieties  as  Danver's  Carrot, 
Green  Fringed  Lettuce,  White  Strasburg  Radish,  and  Calif ornia  Mammoth 
Badish,  being  in  the  list. 

The  beans  and  carrots  were  of  no  value  for  the  purpose  and  were  not 
used.  The  lettuce  and  radishes  were  sown  in  the  forcing  house,  and  note» 
were  taken. 

LETTUCE. 

Most  of  the  varieties  germinated  Dec.  11  and  12,  but  others  did  not 
appear  until  the  13th  to  18th,  and  some  did  not  break  the  soil  until  the 
22d  and  23d,  indicating  that  the  seed  was  old. 

The  kinds  that  were  longest  in  coming  were: 

Stone  Head  Golden  Yellow,  Burpee^  Dec.  13,  few  and  weak. 

Green  Fringed,  RawsoUy  Dec.  15,  very  few  and  quite  weak. 

Silver  Ball,  Fausty  Dec.  18,  very  few  and  auite  weak. 

Philadelphia  Dutch  Butter,  Faust,  Dec.  23,  very  few  and  quite  weak. 

White  Seeded  Tennisball,  Burpre,  Dec.  22,  very  few  and  quite  weak.    . 

Grand  Bapids,  Vaughan,  Dec.  25,  one  weak  plant. 

The  last  four  kinds  gave  less  than  a  half  dozen  weak  plants  each,  and 
were  omitted  from  the  test. 

About  a  dozen  plants  of  Green  Fringed  and  Stone  Head  Golden 
Yellow  were  secured  and  were  transplanted  into  beds  with  two  dozen  each^  ^ 
of  the  following  sorts: 

Black  Seeded  Tennisball,  Burpee, 

Black  Seeded  Tennisball,  Henderson, 

White  Seeded  Tennisball,  Rawson, 

California  Cream  Butter,  Rawson, 
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Boston  Market,  Henderson. 

Golden  Stone  Head,  Vaughan. 

We  also  grew  several  hundred  plants  of  Grand  Rapids  and  Chicago 
forcing  from  seed  of  our  own  raising. 

The  earliest  and  best  variety  was  Grand  Kapids.  It  is  crisp  and  tender, 
showy  in  appearance,  very  early,  and  is  particularly  desirable  for  forcing, 
as  it  is  less  likely  to  rot  than  most  other  sorts.  Chicago,  while  an 
excellent  hot-bed  sort,  is  very  likely  to  bum  at  the  edges  of  the  leaves, 
when  grown  in  the  forcing  house.  Boston  Market  and  White  Seeded 
Tennisball  were  identical  and  were  the  best  of  the  cabbage  sorts.  Black 
Seeded  Tennisball  is  coarser  and  less  desirable  for  the  nouse,  but  does 
well  in  hot-beds.  Golden  Stone  Head  and  Stone  Head  Golden  Yellow 
were  identical.  They  are  something  like  White  Tennisball  in  appearance, 
but  the  leaves  are  of  a  lighter  color;  one  of  the  best  of  the  cabbage 
varieties.  The  California  Cream  Butter  does  not  promise  well  as  a  forcing 
variety,  although  it  is  a  good  summer  sort. 

Of  the  other  kinds  that  were  tested,  Rawson's  Hot-house,  Big  Boston 
■and  Sunlight  seemed  very  promising.  Golden  Queen  and  Landreth's 
Forcing  were  rather  small  and  no  earlier  than  the  above. 

BADISHES. 

In  the  varieties  recommended  by  the  seedmen  for  forcing,  with  the 
exception  pf  the  White  Strasburg  and  two  winter  sorts,  there  seemed  to  be 
but  little  difference.  New  Champion  from  Faust  was  the  first  to  reach 
edible  size,  requiring  about  six  weeks.  Between  Earliest  Scarlet  Erfurt, 
Early  Bound  Dark  Red,  Earliest  (Scarlet  Button).  Red  Rocket  and 
Rapid  Forcing  there  was  little  difference,  either  in  earliness,  size  or  value. 
White  Tipped  Scarlet  Turnip,  Wood's  Early  Frame  and  Arlington  French 
Breakfast  were  also  good. 

TESTS  OP  SMALL   FRUITS. 

Our  test  plats  contain  over  one  hundred  and  fifty  sorts  of  strawberries, 
about  half  of  which  are  kinds  that  have  not  been  placed  on  the  market, 
being  seedlings  that  have  been  sent  here  for  trial  by  the  originators. 
They  are  planted  in  rows  three  and  one-half  feet  apart,  with  one  and  one- 
half  feet  between  the  plants.  When  we  could  obtain  that  number, 
twenty-four  plants  of  a  variety  were  set  out,  and  one-half  of  them  were 
kept  in  hills,  the  other  half  in  matted  rows. 

The  promise  of  a  good  crop  was  excellent  until  the  last  of  April,  but 
frosts,  while  they  were  in  blossom,  proved  a  great  iniury  to  nearly  all  kinds. 
As  a  rule,  the  varieties  with  strong,  stiff  flower  stalks  were  most  injured, 
while  those  with  weak  stems,  like  Haverland  suffered  but  little.  The 
weakness  of  stem  is  usually  considered  against  a  variety,  but  in  this  case 
it  was  an  advantage,  as  the  blossoms  and  smaller  fruits  were  protected  by  the 
foliage.  Some  of  the  varieties  were  failures  this  year,  but  under  the 
conditions  it  was  not  thought  best  to  condemn  them.  The  best  varieties 
were  Haverland,  Bubach  and  Pearl.  Lida  in  some  respects  was  fully 
equal  to  the  others,  although  it  cannot  safely  be  recommended  for  general 
use  as  it  requires  very  high  cultivation.  In  hills,  especially  for  home  use, 
it  is  quite  valuable.      Parker  Earle  and  General  Putman  promised  well 
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dnring  the  first  half  of  the  season,  but  was  badly  injured  by  frost,  and  the- 
results  w(*re  not  satisfactory. 

Micherrf  Early  (Osceola)  gave  a  few,  small,  soft  fruits  quite  early  in  the 
aeason,  but  like  Crystal  City,  which  it  much  resembles,  they  soon  become 
too  small  to  use.  Van  Deman,  Lovett,  Glendale  Crescent,  Thompson'^ 
Fifty -one.  Eureka  and  Mrs.  Cleveland  all  seem  to  be  promising. 

Of  the  new  raspberries,  Lovett,  Cromwell  and  Royal  Church  were  most 
promising.  None  of  the  new  blackberries  appear  to  have  qualities  that 
will  cause  them  to  supersede  the  old  kinds.  Of  the  older  and  hardier 
eorts  Taylor  and  Wallace  are  among  the  best. 

Of  the  currants,  Fay  is  no  better  than  Yersaillaise  from  which  it  does 
not  perceptibly  differ. 

The  now  black  {Ribes  Aureum)  currant,  Crandall,  has  made  a  very 
strong  growth,  and  some  of  the  plants  are  quite  productive  of  very  large 
fruits.  It  does  not  have  the  strong  flavor  and  smell  of  other  black 
currants  {R,  nigrum)  and  especially  for  cooking  and  for  jelly  is  valuable. 

OBGHABD  FRUITS. 

None  of  the  trees  of  new  sorts  planted  within  the  last  five  years^ 
have  borne,  but  all  are  doing  well  and  will  make  fine  specimen  trees. 
Additions  were  made  of  all  the  new  and  promising  sorts  this  spring.  The 
bearing  orchards  are  nearly  all  of  standard  sorts,  and  were  in  good  condi- 
tion for  ft  crop  this  spring  but  the  frosts  while  in  bloom  greatly  thinned 
out  the  fruit. 

SUB-STATIONS. 

We  also  increased  the  plantation  at  Grayling  by  one  hundred  trees^ 
mostly  BuBsian  varieties  of  apples.  The  trees  planted  in  1890  came 
through  the  winter  without  loss  or  injury  of  a  single  tree.  The  present 
summer  was  so  dry  that  they  have  made  but  little  growth. 

The  suli-station  at  South  Haven  remains  in  charge  of  T.  T.  Lyon, 
whose  management,  it  is  needless  to  say,  has  been  in  every  way  efficient  and 
satisfactory.  Considerable  additions  were  made  to  the  varieties  under 
test  during  the  year  and  the  collection  is  now  very  complete  so  far  as  new 
varieties  are  concerned.  In  order  to  prevent  depredations  from  animals 
and  to  some  extent  from  boys  the  station  grounds  have  been  inclosed  by  a 
substantial  fence.  The  small  fruits  were  all  in  bearing  and  valuaole 
results  have  been  secured.  Some  fifty  varieties  of  grapes  also  fruited  this 
year,  and  a  small  crop  can  be  expected  of  the  peaches,  plums  and  cherries 
next  year. 

FERTILIZEBS. 

The  experiments  with  fertilizers  until  this  year  have  not  shown  the 
results  expected.  Some  of  the  land  is  naturally  rich  and  for  several  years 
has  received  from  ten  to  twenty  tons  per  acre  of  stable  manure. 

We  have  used  various  forms  of  chemical  fertilizers  on  this  land  in  order 
to  ascertain  if  a  market  gardener  can  afford  to  supplement  his  manure 
with  commercial  fertilizers,  but  we  were  not  able  to  detect  €my  effect  either 
in  growth  or  yield. 

Some  of  our  strawberries  and  raspberries  have  been  grown   on  land 
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that  is  only  moderately  rich  and  that  has  received  no  manure  for  several 
years,  and  when  various  mixtures  of  dissolved  bone,  nitrate  of  soda  and 
sulphate  of  potash,  or  other  similar  fertilizing  materials  were  used,  marked 
results  were  expected.  No  effect  on  the  growth  of  the  plants,  or  the 
amount  of  fruit  in  the  different  plats  could  be  detected,  and  when  the  fruit 
was  analyzed  the  relative  amounts  of  sugar  and  acid  in  the  samples  bore 
no  relation  to  the  fertilizers,  although  it  has  generally  been  found  that 
the  per  cent  of  sugar  could  be  increased  by  the  use  of  potash. 

Our  tests  of  fertilizers  this  year  have  shown  qtiite  marked  results  with 
potatoes,  the  yield  being  practically  the  same  as  when  stable  m€Lnure  was 
used.  But,  as  our  manure  costs  us  nothing  except  the  hauling  which  was 
done  at  odd  times,  they  did  not  make  a  profitable  showing. 

OBEENHOUSB    HBATIN6.      8TBAM    VS.    HOT    WATEB. 

During  the  winter  the  test  of  .the  value  of  steam  as  compared  with  hot 
water,  tried  in  1889,  was  repeated.  The  apparatus  was  the  same  used  in 
the  previous  experiment,  viz.:  Two  Furman  No.  2  heaters,  one  steam,  the 
other  hot  water,  the  former  supplying  a  radiatiuj^  surface  of  two  hundred 
square  feet,  the  latter  two  hundrea  and  seventy-five  square  feet,  which  has 
been  foimd  to  be  a  fair  arrangement.  The  radiation  was  furnished  by 
means  of  four  hundred  linear  feet  of  li  inch  gas  pipe  for  the  steam,  and  of 
four  hundred  linear  feet  of  li  inch,  and  one  hundr^  feet  of  two  inch  for 
the  hot  water,  placed  in  two  forcing  houses,  each  fifty  by  twenty  feet  out- 
side, situated  side  by  side  and  built  exactly  alike. 

In  1889  the  hot  water  apparatus  gave  an  average  temperature  for  four 
months  1.85^  higher  than  the  steam,  and  with  a  consumption  of  coal  in 
the  latter  21.6%  greater. 

This  year  there  was  a  similar  difference  of  coal  consumption  in  favor  of 
hot  water,  but  the  average  temperature  was  slightly  lower. 


1890-9L                 Table  of  TempmxUi 
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Water 
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January.    28.6*       ,--,-^          _  ..                .... 
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51.79' 

60.5« 
52.6'* 
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52.8«» 

6I.50 
52.6» 
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55X'S5::;::::::::::::::::::;::::::::::::: 

98.5 
75.75 

ATelsge,    MJ^* 

61.«« 

61.1« 

52.6» 

51.5' 

109.9 

88.1 

When  a  steam  heater  is  properly  managed  it  gives  a  fairly  regular 
temperature,  but  it  is  easier  to  control  hot  water. 

The  average  of  the  monthly  records  shows  that  the  steam  heated  house 
requires  24.8^  more  coal  than  the  hot  water  house,  but  this  is  slightlv 
ofraet  by  the  nigher  temperature  of  the  former.  It  would  appear  that  with 
the  same  temperature  in  each  house  there  would  still  be  a  difference  of 
23%  in  favor  of  hot  water  as  a  method  of  heating  greenhouses.  This,  of 
course,  would  also  apply  to  their  use  in  dwelling  houses. 

By  placing  one's  hand  on  the  smoke  pipes  it  was  easy  to  account. 
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at  least  in  part,  for  this  difference,  as  the  temperature  of  the  pipe 
from  the  steam  heater  was  noticeably  higher.  To  learn  the  amount  of  loss 
up  the  chimney,  the  thermometer  was  placed  in  the  pipes  back  of  the 
dampers,  and  records  were  kept  for  four  weeks  during  March  and  April. 
The  average  temperature  of  the  gases  escaping  in  the  smoke  pipe  of  the 
steam  heater  was  150.5°  and  in  that  of  the  hot  water  heater  127.7°,  with  a 
difference  of  22.8°. 

During  the  summer  we  replaced  in  the  propagating  houses  at  the  large 
greenhouse  the  old  heater  and  its  four  inch  cast  iron  pipes,  with  one 
of  the  modem  heaters  with  small  wrought  iron  pipes.  We  are  now 
weighing  the  coal  supplied  to  this  heater  and  also  to  the  Hitchings  heater 
in  tne  otner  part  of  the  house,  and  hope  to  obtain  results  that  will  show 
the  comparative  economy  of  the  two  systems  of  hot  water  heating,  both 
by  noting  its  eflSciency  as  compared  with  the  Hitchings,  and  with  the 
record  of  the  heater  replaced.  The  heater  used  is  No.  5,  Spence,  and  the 
pipes  are  for  the  most  part  one  and  one-l^lf  inch. 

FUNGIOIDES  AND  INSEOTIOIDES. 

The  apple  orchard  gave  promise  of  a  fair  crop  of  fruit  this  spring,  and 
it  was  determined  to  use  some  seventy-five  trees  for  an  experiment,  to  test 
the  effect  of  various  fungicides  upon  apple  scab.  The  preparations  used 
were  Bordeaux  mixture,  modified  eau  celeste  in  various  proportions,  and 
the  ammoniacal  solutions  of  copper  carbonate,  prepared  by  W.  8.  Powell 
&  Co.,  of  Baltimore,  Md. 

The  Bordeaux  mixture  contained  four  pounds  of  copper  sulphate  cmd 
sixpounds  of  lime  for  every  twenty-five  gallons  of  water. 

The  modified  eau  celeste  was  used  in  three  strengths,  using  two  pounds 
of  copper  sulphate,  and  two  pounds  of  soda  carbonate  for  24,  32  and  48 
gallons  of  water. 

The  Powell  mixtures  were  their  "solution'*  and  their  dry  form.  The 
'^solution"  is  made  from  a  standard  formula  and  a  one  quart  can  is  recom- 
mended for  twenty-two  gallons  of  water.  The  dry  mixture  consists  of 
pulverized  copper  sulphate  and  carbonate  of  ammonia,  and  dissolves  yery 
readily. 

Ten  trees  were  sprayed  with  each  of  the  standard  formute  and  various 
modifications  were  used  on  two  trees  each.  Paris  Green  was  also  added  to 
the  Bordeaux  mixture  as  an  insecticide.  The  first  application  was  made 
on  the  6th  of  June,  and  was  repeated  on  all  trees  in  two  weeks.  About 
one-half  of  the  trees  received  three  applications. 

The  season  as  a  whole,  was  unfavorable  for  the  development  of  scab  on 
the  fruits,  and  little  injury  was  done,  even  on  the  unsprayed  trees.  The 
principal  effect  was  noted  on  the  foliage,  as  the  injury  of  the  scab  fungus 
to  the  leaves  was  much  less  on  the  sprayed  than  on  the  unsprayed.  The 
trees  sprayed  with  the  eau  celeste  one-half  as  strong  as  the  regular  for- 
mula, showed  fully  as  much  improvement  as  those  spraved  with  the  full 
strength  mixture.  At  no  time  was  any  injury  to  the  foliage  noticeable, 
either  where  the  strong  solutions,  or  the  Paris  green  and  Bordeaux 
mixture  were  used. 

The  results  of  the  spraying  may  be  stated  as  follows:  (1)  The  usual 
formulsD  are  stronger  than  is  necessary.  (2)  Paris  green  can  be  added  with 
safety  at  the  rate  of  one  pound  to  two  hundred  and  fifty  gallons,  to  Bordeaux 
mixture  or  to  modified  eau  celeste  when  not  stronger  than  two  pounds  of 
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copper  sulphate,  two  pounds  of  soda  carbonate  and  forty-eight  gallons  of 
water.  The  mixture  as  above  wiJl  then  be  of  value  both  as  an  insecticide 
and  as  a  fungicide.  (3)  Paris  green  alone  seems  to  have  value  as  a 
fungicide.  (4)  Powell's  formulse,  both  liquid  and  dry,  are  ready  for  use 
with  the  simple  addition  of  water,  and  are  standrftd  preparations. 
Although  they  cost  considerably  more  than  would  the  chemicals  them- 
selves, when  onlv  a  small  quantity  is  required,  they  might  be  found  cheap- 
est  in  the  end,  if  the  labor  of  preparation  and  the  danger  from  a  mistake 
in  preparing  the  mixture  are  considered. 

t  The  average  of  the  four  rows  of  ten  trees  each,  sprayed  with  four  diflfer- 
ent  solutions  gives  the  following  results  as  compared  with  the  adjoining 
unsprayed  row: 


SpfBjsd.. .. 
Unsprayed. 


Per  cent  of  scabby 
fruits. 


«H- 


Ayerage  weight  of  a  single  froit. 


Perfect. 


.8541b 
.8361b 


Scabby. 


.882  lb 
.8281b 


In  this  year,  when  there  was  almost  no  scab,  we  have  theii  made  a  differ- 
ence of  over  twenty  per  cent  in  the  amount  of  perfect  fruit,  and  have 
increased  the  size  of  the  fruit  to  a  considerable  extent.  This  increase  in 
size  is  due  fully  as  much  to  the  destruction  of  the  scab  on  the  leaves,  as  to 
the  prevention  of  scab  on  the  fruit. 

I  would  here  acknowledge  the  kindness  of  the  many  seedsmen,  nursery- 
men and  originators,  who  have  sent  their  new  varieties  here  for  trial, 
before  placing  them  on  the  market.  This  has  been  of  great  assistance  in 
the  variety  tests. 

During  the  year  most  of  the  work  of  note-taking  and  the  care  of  the 
crops  has  been  performed  by  my  assistants,  H.  P.  Gladden  and  H.  J.  Hall. 

L.  R.  TAFT, 

Nov.  30, 1891.  HortictiUurist. 
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REPORT    OP    THE    CHEMICAL    DEPARTMENT    OP    THE   EXPERIMENT 

STATION. 


Hon.  O.  Clutej  Director  of  the  Experiment  Stcdion: 

I  herewith  submit  my  annual  report  as  Chemist  of  the  Experiment 
Station: 

JACK  PINE  LANDS. 

In  August,  1890,  my  connection  with  the  experiments  on  the  reclama- 
tion of  the  Jack  Pine  Lands  as  carried  out  on  the  experimental  farm  at  Gray- 
ling, was  abruptly  brought  to  an  end,  the  Board  having  relieved  me  of 
that  work.  From  the  beginning  I  have  taken  a  deep  interest  in  that 
work  and  regarded  it  then  as  I  do  now,  as  the  most  important  work  under- 
taken by  the  Experiment  Station,  both  from  the  magnitude  of  the  interests 
involved,  and  the  public  interest  awakened  on  the  subject.    These  investi- 

Stions  relate  not  alone  to  the  80  acres  at  Grayling,  but  to  more  than 
,  )00,000  acres  of  land  of  similar  quality  in  our  State,  of  which  the  Agri- 
cultural College  has  more  than  40,000  acres  in  its  endowment  lands. 

The  experiments  at  Grayling  have  been  hcunpered  by  local  difficulties 
from  the  outset.  So  situat^  as  to  be  liable  to  untimely  frosts  and  fre- 
<]^uent  droughts,  the  investigations  in  regard  to  the  treatment  of  this  pecu- 
bar  soil  have  been  handicapped  by  climatic  difficulties  of  a  purely 
local  nature.  Tet  in  spite  of  these  obstacles,  the  experiments  at  Grayling 
up  te  a  year  ago,  were  full  of  promise.  I  trust  that  in  new  and  abler 
hands,  they  will  be  carried  forward  te  a  satisfactory  termination  and  result 
in  great  good  both  te  the  College  and  the  State. 

SUGAB  BBETS. 

By  permission  of  the  Board  in  November,  1890, 1  visited  Grand  Island, 
Nebraska,  te  inspect  the  celebrated  Beet  Sugar  establishment  of  Messrs. 
Oxnards  and  te  gain  information  on  the  subject  of  sugar  beets  and  the 
manufacture  of  sugar  from  beets  as  ah  industry  for  our  State.  Glow- 
ing reports  of  the  success  of  the  Oxnards  at  Grand  Island,  published  in 
newspapers  had  made  many  persons  eager  te  begin  the  work  in  Michigan. 
In  our  county,  steps  were  taken  to  put  up  a  f actery  and  begin  work  without 
waiting  for  fuller  information.  The  results  in  Nebraska,  as  well  as  in  other 
states,  convinced  me  that  it  was  risky  business  for  the  farmer  te  contract 
te  raise  sugar  beets,  unless  he  knew  that  the  climate  and  soil  were  adapted  to 
raising  these  beets  and  the  beets  rich  enough  in  sugar  te  pay  for  working. 
Many  farmers  in  Nebraska,  for  various  reasons,  mainly  climatic,  had 
found  sugar  beets  a  losing  crop  and  had  been  obliged  te  sell  their  farm  stock 
te  make  good  the  loss  on  sugar  beets.  An  enterprise  that  would  bring  disas- 
,  ter  te  the  farmer,  even  if  the  manufacturer  made  money,  was  not  one  te 
be  favored  by  the  Experiment  Station.  It  was  determined  therefore,  te 
raise  some  preliminary  crops  in  different  parts  of  the  State  te  test  the  fit- 
ness of  our  soil  and  climate  to  raise  sugar  beets  in  paying  quantity  and  te 
determine  the  value  of  the  beets  for  making  sugar.    For  this  purpose,  the 
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Board  directed  the  purchase  of  about  1,700  pounds  of  the  best  French  and 
German  sugar  beet  seed  for  such  trial.  The  seed  was  purchased  through 
J.  M.  Thorbum  &  Co.,  of  New  York.  Four  kinds  of  seed  were  imported, 
and  distribution  of  seed  made  to  every  farmer  in  the  State  who  applied 
for  the  same  and  promised  to  raise  the  seed  as  directed,  and  to  report  the 
results,  with  specimens  of  the  beets  for  analysis.  Between  300  and  400 
persons  received  the  seed  in  this  way,  free  of  cost.  The  results\of  this 
investigation  will  be  given  to  the  public  next  winter  in  the  Farmer's  Insti- 
tutes. It  is  confidently  expected  that  in  this  way  reliable  information  of 
great  value  to  this  State  will  be  obtained.  The  investigation  is  far-reach- 
ing in  its  scope,  relating  not  only  to  sugar  production,  but  to  stock  feed- 
ing, grain  raising  and  crop  rotation  generally. 

OOHMBBOIAL    FEBTILIZEBS. 

The  session  law  of  1885  (Act  twenty-six)  requires  the  analysis  of  all 
fertilizers  offered  for  sale  in  this  State  whose  retail  price  exceeds  $10  per 
ton,  and  the  payment  of  an  annual  fee  of  $20  for  Ucense  to  sell  such 
fertilizer.  This  law  has  benefitted  the  farmers  by  driving  some  worthless 
fertilizers  out  of  the  market. 

The  law  has  been  cheerfully  complied  with  by  most  of  the  manufact- 
urers and  the  dealers,  but  certain  parties  outside  the  State  have  persist- 
ently sought  to  evade  the  pajmaent  of  the  license  fee.  Manifestly  the  fee 
should  be  exacted  from  all  if  it  is  required  of  any.  Four  brands  of  ferti- 
lizers have  been  offered  for  sale  in  this  State  for  which  no  licenses  have 
been  issued,  and  their  case  referred  to  the  State  Board.  This  matter  has 
been  referred  to  a  committee  of  the  Board  to  prosecute  the  offending 
parties,  and  they  will  undoubtedly  be  brought  to  speedy  justice. 

Under  the  direction  of  Secretary  Reynolds,  thirty-nine  specimens  of  com- 
mercial fertilizers  have  been  gathered  in  the  State  during  the  year,  and 
placed  in  the  hands  of  the  chemical  department.  These  have  been 
analyzed  and  the  results  given  to  the  public  in  Bulletin  seventy-five.  The 
fees  for  these  thirty-nine  samples  at  $20  each  amount  to  $780,  which,  less 
the  cost  of  gathering  the  specimens,  goes  into  the  Station  treasury. 

AMEBIOAN  A6SOGIATION  OF  OFFICIAL  AGBICULTUBAL  CHEMISTS. 

In  August,  1890, 1  attended  the  annual  meeting  of  this  Association  in 
Washington,  D.  O.  The  Association  meets  to  discuss  the  methods  for 
analysis  of  commercial  fertilizers,  feeding  stuffs,  sugars  and  syrups,  etc.^ 
etc.,  and  the  methods  adopted  are  recognized  by  the  general  government, 
and  by  the  State  Experiment  Stations  as  the  official  methods. 

At  this  meeting  I  was  appointed  reporter  for  methods  of  analysis  of  soil 
and  ashes.  A  report  on  such  methods  was  drawn  up  and  adopted  by  the 
Association.  It  was  printed  at  my  own  expense,  and  there  has  been  quite 
a  demand  for  copies  by  chemists  in  all  parts  of  the  country. 

I  attended  the  meeting  of  this  Association  by  direction  of  the  Board  of 
Agriculture.  BespectfuUy  submitted, 

R.  C.  KEDZIE, 
AGBICULTUBAL  CoLLEGB, )  CJtemtst  Experiment  Station. 

Augustj  1891.  ) 
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REPORT    ON     METHODS    FOR    ANALYSIS     OP    SOILS     AND     ASHES, 

FOR   THE    AMERICAN-  ASSOCIATION    OF    OFFICIAL 

AGRICULTURAL     CHEMISTS. 

BY     B.     0.     EEDZIE,     BBPORTBB. 

In  the  following  report  little  claim  is  made  to  originality,  either  of 
methods  or  of  arrangement.  The  reporter  has  availed  himself  freely  of 
assistance  from  all  quarters,  without  attempting  to  designate  the  sources 
of  information  in  each  case,  but  would  gratefuuy  acknowledge  the  help  he 
has  received  from  the  Ajgricultural  Chemical  Analysis  of  Dr.  Caldwell; 
the  pamphlet  on  Principles  and  Methods  of  Soil  Analysis  by  Dr. 
Richards  of  the  Department  of  Agriculture;  the  writings  €md  contributions 
of  Dr.  Hilgard  of  California;  Crook'^  Select  Methods;  Sutton's  Volumetric 
Analysis;  Johnson's  Fresenius,  and  Frankland's  Agricultural  Chemical 
Analysis. 

While  the  general  principles  involved  in  the  analysis  of  soils  and  of 
ashes  are  the  same,  it  is  yet  convenient  to  consider  them  separately,  even 
though  some  repetition  of  details  becomes  necessary. 

HBTHOD  FOB  SOIL  ANALYSIS. 

The  question  of  the  value  and  importance  of  analysis  of  the  soil  does 
not  come  before  the  reporter  on  methods  of  soil  analysis.  It  is  only 
his  duty  to  recommend  methods  to  be  used  by  the  American  Association 
of  Official  Agricultural  Chemists. 

1.  The  Soil— The  surface  soil  is  the  portion  usually  submitted  to 
analysis,  commonly  spoken  of  as  "  the  soil,"  and  embraces  that  portion 
moved  and  disturbed  by  processes  of  tillage,  and  does  not  usually  extend 
more  than  nine  inches  from  the  top  of  the  ground.  The  subsoil  may  be 
considered  the  second  layer  of  nine  inches  or  more.  If  analysis  is  required 
of  both  soil  and  subsoil  these  soils  should  be  carefully  separated  from  each 
other  and  separately  analyzed.  The  method  of  analysis  will  be  essentially 
the  same  in  each  case. 

2.  Gathering  Samples. — The  soil  selected  should  be  as  far  as  possible 
in  its  natural  condition — not  modified  by  recent  applications  of  manure, 
or  changed  by  the  transporting  action  of  water  or  wind.  Surface  accumu- 
lations of  decaying  leaves,  etc.,  should  be  removed  before  taking  the 
sample.  To  eliminate  accidental  variations  in  the  soil,  select  specimens 
from  five  or  six  places  in  the  field  which  seem  to  be  fair  averages  of  the 
soil,  remove  two  or  three  pounds  of  the  soil,  taking  it  down  to  the  depth 
of  six  to  nine  inches  so  as  to  include  the  whole  depth  of  the  soil.  Mix 
these  soils  intimately,  remove  any  stones,  shake  out  all  roots  and  foreign 
matters,  and  drv  the  soil  until  it  becomes  friable.  Break  down  any  lumps 
in  a  mortar  with  wooden  pestle,  but  avoid  pulverizing  any  mineral  frag- 
ments; pass  eight  to  ten  pounds  of  the  soil  through  a  sieve  of  twenty-five 
meshes  to  the  inch,  rejecting  all  pebbles  and  materials  too  coarse  to  pass 
through  the  sieve.  Once  more  mix  intimately  the  sifted  soil.  Expose  in 
thin  layers  in  a  warm  room  till  thoroughly  air-dry  (or  dry  it  in  air-bath 
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at  temp,  of  40*^0.),  place  six  to  eight  pounds  in  a  clean  bottle,  with  label 
of  locality  and  date,  and  cork  the  bottle  containing  soil  for  analysis. 

The  soil  is  rapidly  dried  to  arrest  nitrification;  it  is  not  heated  above, 40** 
lest  there  be  dissipation  of  ammonia  compounds,  or  a  change  in  the 
solubility  of  the  soil.  The  normal  limit  to  which  soil  may  be  heated 
in  place  by  the  sun's  rays  should  not  be  exceeded  in  preparing  a  soil  for  an 
agricultural  chemical  analysi. 

The  relative  amount  of  fragments  too  coarse  to  pass  through  the  sieve 
should  be  made  a  matter  of  record.  They  are  soil  material,  but  not  yet 
soil,  so  far  as  agricultural  purposes  are  concerned.* 

3.  Relation  of  the  Soil  to  Water, — This  belongs  to  physics  rather  than 
chemistry;  yet  the  mutual  relation  and  interaction  or  soil  and  water 
are  so  intimately  associated  with  the  chemical  activity  of  the  soil  as  to 
demand  consideration  by  the  agricultural  chemists. 

4.  Hygroscopic  Moisture. — Place  five  grams  of  air-dry  soil  in  a  flat- 
bottomed  and  tared  platinum  dish;  heat  in  air-bath  to  110°  for  eight  * 
hours;  cool  in  a  desiccator,  and  weigh;  repeat  the  heating,  cooling  and 
weighing  at  intervals  of  an  hour  till  constant  weight  is  found,  and  estimate 
the  hygroscopic  moisture  by  the  loss  of  weight.  Weigh  rapidly  to  avoid 
absorption  of  moisture  from  the  air.  The  loss  of  weight  X  20  =  per 
cent  of  hygroscopic  moisture  in  the  air-dry  soil. 

5.  Capacity  to  hold  water. — The  power  of  a  soil  to  retain  water  is  an 
important  element  of  fertility.  It  can  be  approximately  determined  with 
rapidity  by  the  following  process:  In  the  throat  of  a  clean  three  inch  glass 
funnel  place  a  very  small  filter,  just  large  enough  to  prevent  the  soil  irom 
running  through  the  stem;  wet  the  filter  and  pour  into  the  glass  funnel 
100  grams  of  the  air-dry  soil;  from  a  graduated  foot  glass,  containging  100 
c  c.  of  water,  pour  water  on  the  soil  till  it  is  thoroughly  wet  and  a  few 
drops  of  water  -psLas  through  the  soil;  let  it  stand  undisturbed  till  no  more 
water  flows  from  the  soil,  the  funnel  being  covered  with  a  glass  plate  to 
prevent  evaporation.  Betum  the  water  which  has  filtered  through  the 
soil  te  the  graduate.  The  number  of  cubic  centimeters  taken  up  by  the 
soil  will  show  the  percentage  capacity  of  the  soil  te  hold  water. 

In  using  this  process  certain  precautions  are  necessary  to  secure  uniform 
results.  The  soil  should  be  simply  poured  into  the  funnel,  and  not 
pressed  or  compacted  in  any  way.  When  water  is  poured  upon  the  soil, 
no  disturbing  influence,  no  handling  or  shaking  of  the  soil,  should  take 
place.  Let  the  adhesion  between  the  water  and  soil,  and  the  pull  of  grav- 
itation, settle  the  whole  question,  while  the  results  are  measured  by  the 
cubic  centimeters  of  the  water  retained  in  the  soil. 

It  is  only  claimed  that  the  results  are  approximate,  but  the  approxima- 
tion is  so  close  and  the  process  so  rapid,  especially  where  many  soils  are  to 
be  compared,  that  it  is  hoped  the  method  will  receive  a  trial. 

6.  Capillary  power  of  soils. — This  is  usually  determined  by  filling  a 
long  glass  tube  with  soil,  placing  the  lower  end  in  water,  and  marking  the 
height  te  which  the  water  ascends  as  shown  by  the  changed  color  of  the 
soil  in  the  tube.  The  results  are,  confessedly,  unsatisfactory.  It  take& 
weeks  and  sometimes  months  for  the  water  to  reach  its  final  elevation,  or 
the  column  of  soil  becomes  separated  by  an  air-space  and  the  experiment 
fails. 

Is  not  such  an  experiment  an  inversion  of  nature's  method?  For  agri- 
cultural purposes  water  comes,  primarily,  from  above,  and  then  sinks  through 
the  soil.    If  long  glass  tubes  are  filled  with  dry  soil,  and  the  water  applied  at 
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the  top  till  the  soil  in  the  tube  is  filled  with  water,  the  natural  process  is 
more  closely  followed.  By  noting  how  fast  the  water  descends  we  eet 
some  notion  of  the  drainage  capacity  of  the  soil.  If  the  lower  end  of  the 
soil  tube  is  securely  capped  by  cloth  bound  over  the  end  so  as  to  prevent 
the  soil  from  escaping,  and  is  then  placed  in  a  deep  reservoir  of  water  so 
that  we  may  raise  or  Tower  the  tube  without  lifting  it  out  of  the  water,  by 
then  shifting  the  position  of  the  vertical  tube  we  may  at  least  find  a  cer- 
tain elevation  of  the  top  of  the  tube  above  the  water  level  in  the  reservoir, 
where  the  soil  will  just  remain  moist,  but  not  wet,  and  thus  measure  the 
agricultural  capillarityof  the  sail 

7.  Volatile  matter.— l!he  platinum  crucible  and  five  grams  of  soil  (4) 
used  to  determine  hygroscopic  moisture  mav  be  used  to  determine  vol- 
atile matter.  Heat  the  crucible  and  dry  soil  to  low  redness  in  a  muffle 
furnace,  or  the  sheet-iron  cone  furnace,  to  be  described  for  incinerations 
of  organic  substances  in  ash  analysis.  The  heating  should  be  prolonged 
till  all  organic  material  is  burned  away,  but  below  the  temperature  at  which 
alkaline  chlorides  would  volatilize.  The  residue,  when  cooled,  is  usually 
of  a  reddish  color,  from  the  presence  of  ferric  oxide.  Moisten  the  cold 
mass  with  a  few  drops  of  a  saturated  solution  of  carbonate  of  ammonia,  dry 
it  and  heat  to  150°  in  air-bath  to  expel  excess  of  ammonia.  The  loss  in 
weight  of  the  dry  soil  (4)  represents  organic  matter,  water  of  combination, 
salts  of  ammonia,  etc.    These  are  all  entered  on  record  as  volatile  matter. 

8.  Water  soluble  Materials  of  the  Soil. — To  prepare  a  water  extract  of 
the  soil,  the  cylindrical  glass  percolator  of  the  druggist  may  be  employed. 
Satisfactory  results  have  been  secured  in  this  laboratory  by  using  a  tin 
I)ercolator  made  as  follows:  A  straight  cylinder  of  best  sheet  tin,  thirty 
centimeters  long  and  seven  centimeters  in  diameter,  is  closed  at  one  end 
by  a  flat  cap  of  tin.  In  the  center  of  the  cap  a  cone  of  tin  is  soldered,  one 
and  a  half  centimeters  in  diameter  where  it  enters  the  cap,  five  millimeters 
at  the  other  end,  and  twenty  centimeters  long.  All  parts  are  securely 
soldered  to  make  the  percolator  water  tight  and  strong.  The  tin  cone  is 
made  lone  and  slim  so  as  to  easily  penetrate  a  perforated  rubber  cork  in 
case  the  filter  pump  is  required. 

To  use  this  tin  percolator  for  making  a  soil  extract,  place  a  disk  of  two 
thicknesses  of  filter  paper  of  the  diameter  of  the  cylinder  upon  the  inside 
of  the  cap,  over  this  a  disk  of  perforated  tin,  and  on  top  of  this  a  disk  of 
thick  filter  paper,  and  pour  into  the  i>ercoIator  a  kilogram  of  the  sifted 
air-dry  soil.  If  the  soil  is  sandy  and  porous,  press  it  down  to  make  it 
more  retentive  of  water;  otherwise  the  sifted  soil  should  be  simply  shaken 
to  settle  it. 

By  means  of  a  perforated  rubber  cork  connect  the  neck  of  the  percolator 
with  a  two  necked  bottle  of  two  liters  capacitv,  pour  on  the  soil  distilled 
water  (ammonia-free)  sufficient  to  moisteA  all  the  soil,  and  let  the  whole 
stand  undisturbed  for  half  an  hour,  then  add  more  pure  distilled  water, 
and  if  the  filtration  is  too  slow  use  the  filter  pump  till  a  liter  of  filtrate  is 
secured.  If  the  soil  extract  is  cloudy,  filter  through  a  plain  filter.  Each 
cubic  centimeter  of  filtrate  contains  the  water-soluble  materials  of  a  gram 
of  air-dry  soil. 

9.  Soluble  Solids. — Evaporate  100  c.  c.  to  dryness  on  the  water  bath  in 
a  tared  dish  to  determine  the  percentage  of  water-soluble  materials  in  the 
soil;  each  gram  of  residue  representing  a  per  cent  of  such  materials.  Test 
this  dry  residue  for  nitrates  by  pouring  over  it  10  c.  c.  of  0.  P.  Hg  SO* 
holding  in  solution  three  or  four  milligrams  of  sulfate  of  brucia. 
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10.  Chlorides, — ^Titrate  100  c.  c.  with  standard  decinormal  argentic 
nitrate  with  two  drops  of  solution  of  E,  Or  O4  as  indicator.  Titrate  in 
white  porcelain  dish  and  view  the  reaction  through  a  yellow  glass  plate  of 
such  tint  as  will  eliminate  the  color  of  the  chromic  solution.  The  reaction 
Y^H  then  be  sharpljr  defined.  More  than  one  part  of  soluble  chlorides  in 
one  thousand  of  soil  is  injurious  to  agricultural  plants. 

11.  Sulfates. — Precipitate  the  soluble  sulfates  in  100  c.  c.  with  Ba  OU 
in  presence  of  a  few  droips  of  HCL  and  estimate  the  soluble  sulfates. 

Keserre  the  rest  of  the  water  solution  (8)  for  the  estimation  of 
nitrates  (26). 

AOID-SOLXJBLB  MATERIALS. 

In  the  following  scheme  for  soil  analysis  it  is  recommended  to  use  the 
air-dry  soil  from  the  sample  bottle  for  each  separate  investigation.  A 
determination  made  once  for  all  of  hygroscopic  moisture  and  of  water  of 
combination  on  a  separate  specimen  of  air-dry  soil  will  afford  corrections 
for  all  the  other  samples  used.  It  is  not  desirable  to  ignite  the  soil  before 
analysis,  or  to  heat  it  so  as  to  change  its  chemical  properties. 

In  an  agricultural  chemical  analysis  the  object  is  to  find  the  kind  and 
quality  of  soil  materials  available  for  the  growing  plant.  The  reserve  or 
inactive  materials  are  not  objects  of  immediate  concern.  Prof.  Hil^rd 
takes  C.  P.  HOL  of  specific  gravity  1.115  as  the  solvent  for  soil  materials, 
which  may  be  supposed  to  fully  represent  the  solvent  action  that  may  be 
secured  by  water  and  other  solvents  in  the  soil,  and  the  action  of  the  roots 
of  growing  plants  or  other  corroding  agents.  The  same  acid  and  of  the 
same  strength  is  here  recommended,  but  with  a  modified  form  of  using  the 
same.  Instead  of  digesting  the  soil  with  this  acid  in  a  covered  beaker, 
with  liability  to  continual  variation  of  strength  of  the  acid,  it  is  proposed 
to  use  the  acid  with  constant  stren^h  except  so  far  as  it  may  be 
neutralized  by  combination  with  the  soil  minerals. 

Instead  of  a  porcelain  beaker  covered  with  a  watch  glass  I  propose  for 
the  soil  digestion  a  four-ounce  vial  of  Bohemian  glass,  with  a  flat-toppod 
l^ound  glass  stopper.  The  small  steam  bath  is  a  copper  vessel  eight 
inches  in  diameter  and  five  inches  deep,  with  vertical  sides;  the  cover  nas 
four  openings  through  which  the  vials  may  readily  pass  down  two  and 
three-quarter  inches  to  a  perforated  false  bottom  upon  which  the  vials  rest, 
and  the  space  of  two  and  a  quarter  inches  below  the  false  bottom  serves 
for  the  hot  water  chamber  of  the  stecun  bath.  Through  the  center  of  the 
cover  and  of  the  false  bottom  a  vertical  tube,  open  at  both  ends,  extends 
nearly  to  the  bottom  of  the  vessel,  for  pouring  in  water  to  replenish  the 
waste;  or  a  side  tube  near  the  bottom  of  the  hot  water  chamber  may  be 
coxinected  with  a  water  reservoir  to  keep  the  water  in  the  steam  bath  at  a 
constant  level.  A  Bunsen  burner  serves  to  heat  up  the  steam  bath  and  to 
keep  the  body  of  the  vials  at  the  constant  heat  of  boiling  water.  When 
such  a  bath  is  set  to  work  the  digestion  can  go  forwam  day  and  night 
with  very  little  care  and  attention.  If  the  vials  charged  for  digestion  are 
placed  in  the  apparatus  when  cold  and  then  heated  up  to  steam  heat,  no 
trouble  is  found  from  the  vials  breaking.  When  the  vials  are  properly 
charged  and  the  escape  of  acid  prevented,  thirty-six  to  forty  hours  of  con- 
tinuous digestion  will  be  as  effective  as  five  days  of  intermitted  digestion 
in  a  covered  beaker. 

12.  Acid  Digestion  of  the  Soil — Weigh  five  grams  of  the  air-dry  soil 
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into  a  four-ounce  Bohemian  vial,  add  50  c.  c.  of  C.  P.  HCl.  sp.  gr.  1,115, 
insert  glass  stopper,  wire  it  securely,  place  in  steam  bath  and  digest  for 
thirty-six  to  forty  hours  at  the  temperature  of  boiling  water.  Pour  the 
contents  of  the  vial  iuto  a  small  beaker,  wash  out  the  vial  with  distilled 
water,  add  the  washings  to  the  contents  of  the  beaker,  pour  into  this  2  c. 
c.  of  HNOa  to  peroxidize  the  iron  andoxidize  organic  matter,  and  evaporate 
the  contents  of  the  beaker  to  complete  dryness  over  the  water  bath.  Cool 
the  beaker,  add  10  c.  c.  of  C.  P.  HOI.  sp.  gr.  1.115  and  50  c.  c.  of  distilled 
water  and  heat  to  near  boiling.  Filter  from  sand  and  silica,  wash  the 
filter  with  the  distilled  water  till  the  filtrate  shows  no  reaction  with  silver 
nitrate,  and  make  the  filtrate  up  to  500  c.  c.  (Solution  A),  100  c.  c.  of 
which  represenis  the  soluble  materials  from  one  gram  of  air-dry  soil. 

13.  Sand  aiid  silica. — Dry  the  filter  and  insoluble  residue  from  A, 
transfer  the  residue  to  a  tared  platinum  dish,  burn  the  filter  and  add  its 
ash  to  the  dish,  heat  the  dish  and  contents  at  first  gently  to  avoid  spurting 
of  silica,  then  intensely  to  destroy  organic  matter,  cool  in  desiccator  and 
weigh.  The  increase  of  weight — minus  the  filter  ash — represents  the 
sand  and  silica.  Boil  this  residue  for  fifteen  minutes  in  50  c.  c.  of  strong 
solution  of  sodic  carbonate,  add  100  c.  c.  of  boiling  water,  filter  while  still 
hot,  and  wash  the  filter  and  contents  with  boiling  water  till  the  sodic 
salts  are  washed  away.  Dry  the  residue,  burn  the  filter  and  add  its  ash 
to  the  insoluble  residue,  heat  this  to  redness,  cool  and  weigh.  Deduct  the 
ash  of  filter  and  enter  the  balance  as  sand  or  insoluble  silicates.  The 
diflference  in  weight  between  sand,  and  sand  and  silica,  enter  as  silioa. 
This  sand  and  silica  will  respectively  represent  the  amount  of  these  mate- 
rials in  five  grams  of  air-dry  soil,  and  these  weights  multiplied  by  twenty 
will  give  the  per  cent  respectively  of  sand  and  silica  in  such  soil. 

14.  Ferric  oxide  and  alumina^ — To  200  c  c.  of  solution  A  (in  an  Erlen- 
meyer  flask)  add  NH4HO  to  alkaline  reaction  (avoiding excess),  to  precip- 
itate ferric  and  aluminic  oxides  and  phosphates.  Expel  excess  of  timmonia 
by  boiling,  let  it  settle,  decant  the  clear  solution  through  a  filter;  add  to 
the  flask  50  c.  c.  of  hot  distilled  water,  boil,  settle  and  decant  as  before. 
After  pouring  off  all  the  clear  solution  possible,  dissolve  the  residue  with 
a  few  droM  of  HCL  with  heat,  add  just  enough  NH4HO  to  precipitate  the 
oxides.  Wash  by  decantation  with  50  c.  c.  of  distilled  water,  and  then 
transfer  all  the  precipitate  to  the  filter,  and  wash  with  hot  distilled  water 
till  the  filtrate  becomes  free  from  chlorides.  (Save  the  filtrate  and  wash- 
ings. Solution  B.)  Dry  the  filter  and  precipitate  in  the  air-bath  at  110°, 
transfer  the  precipitate  to  a  tared  platinum  crucible  burn  the  filter  and 
add  the  ash  to  the  precipitate,  heat  the  whole  red-hot,  cool  in  dessicator 
and  weigh.  The  increase  of  weight — minus  the  ash  of  filter  and  thb  phos- 
phoric acid  (found  in  a  separate  process) — represents  the  weight  of  the 
ferric  and  aluminic  oxides. 

15.  Ferric  oxide. — Place  the  whole  of  the  ignited  oxides  in  an  Erlen- 
meyer  flask  (200  c.  c.  capacity),  add  10  c.  c.  of  cone.  H2SO4  and  digest  on 
steam  bath  till  complete  solution  is  effected;  cool  and  add  100  c.  c.  of  dis- 
tilled water,  a  piece  of  amalgamated  zinc  and  a  slip  of  platinum  foil,  cover 
with  a  watch  glass  and  allow  to  stand  for  twenty-four  hours  to  reduce  fer- 
ric to  ferrous  salt.  When  the  reduction  is  complete,  as  tested  by  transfer- 
ring on  a  glass  rod  a  drop  of  the  solution  to  a  drop  of  ammonic-sulphocya- 
nide  on  a  white  porcelain  surface,  j)our  the  solution  at  once  into  a  beaker, 
wash  out  the  flask  and  transfer  the  washings  to  the  beaker,  taking  special 
pains  to  exclude  any  zinc,  mercury  or  other  reducing  agents,  add  2  c.  c.  of 
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H2SO4,  make  up  the  solution  to  250  c.  c.  with  pure  recently  boiled  water 
and  titrate  with  standard  solution  of  permanganate  for  the  ferric  oxide 
present  in  two  grams  of  air-dry  soil. 

Preparation  of  standard  permanganate  solution, — Dissolve  3.156 
erams  of  pure  crystallized  permanganate  of  potassium  in  1,000  c.  c.  of 
distilled  water  at  16°,  and  preserve  this  in  ground-glass  stoppered  bottle, 
shielded  from  the  light.  Standardize  this  solution  with  pure  ferrous  sul- 
phate or  ammonic-ferrous  sulphate,  or  oxalic  acid,  according  to  directions 
in  Johnson's  Presenius,  §  112,  or  Sutton's  Volumetric  Analysis,  §  30,  and 
determine  the  equivalent  weight  of  FcaOa  for  each  c.  c.  of  the  perman- 
ganate solution. 

The  weight  of  ferric  oxide  deducted  from  ferric  oxide  and  alumina  (14), 
with  corrections  for  filter  ash  and  phosphoric  acid,  will  give  the  weignt  of 
alumina  in  two  grams  of  air-dry  soil. 

16.  Manganese. — Concentrate  the  filtrate  and  washings  from  B  to  200 
c.  c.  If  a  qualitative  test  of  the  soil  shows  the  presence  of  manganese, 
add  a  few  drops  of  bromine  to  the  solution  till  the  color  becomes  orange, 
and  keep  the  solution  at  the  temperature  of  60^^  for  twenty-four  hours. 
The  manganese  will  separate  as  a  brownish  hydrate,  MnjOj  (0H)2.  Filter, 
wash  the  precipitate,  dry,  and  heat  to  redness,  weigh  and  estimate  as 
Mns  O4. 

17.  lAme. — If  no  maganese  is  precipitated,  add  to  Solution  B,  or  the 
filtrate  and  washings  (from  16),  25  c.  c.  of  a  strong  solution  of  NH4CI  and 
40  c.  c.  of  saturated  solution  of  (NH4)2  Oa  O4  to  completely  precipitate  all 
the  lime  as  oxalate  and  convert  the  magnesia  into  soluble  magnesic 
oxalate.  Heat  to  boiling  and  let  stand  for  six  hours  till  the  calcic  oxalate 
settles  clear,  decant  the  clear  solution  onto  a  filter,  pour  50  c.  c.  of  hot  dis- 
tilled water  on  the  precipitate  and  again  decant  the  clear  solution  on  the 
filter,  transfer  the  precipitate  to  the  filter  and  wash  it  free  from  all  traces 
of  oxalates  and  chlorides.  Place  the  funnel  over  the  mouth  of  a  500  c.  c. 
Erlenmeyer  flask,  puncture  the  apex  of  the  filter  with  a  glass  rod,  wash 
the  oxalate  into  the  flask  with  a  jet  of  water,  dissolve  any  adhering  oxalate 
from  the  filter  by  dilute  H2  SO4  (ten  per  cent  solution),  wash  the  filter 
with  a  stream  of  distilled  water,  add  to  the  fiask  20  c.  c.  of  Hs  SO4,  make 
the  volume  up  to  300  c.  c,  heat  to  70"^  and  titrate  with  a  standard  solution 
of  i)ermanganate  of  such  strength  that  one  cubic  centimeter  will  be  decol- 
orized by  .0063  grams  of  crystdlized  oxalic  acid  Each  c.  c.  of  perman- 
ganate solution  will  represent  .0028  grams  of  CaO. 

18.  AUemafe  Method. — Transfer  the  washed  and  dried  oxalate  to  a  tared 
platinum  crucible,  bum  the  filter  on  the  crucible  cover,  add  the  ash  to 
the  precipitate,  cover  this  with  cone.  H2  SO4,  heat  gently  to  dryness,  and 
then  intensely  to  expel  excess  of  H,  SO4,  cool  in  desiccator,  and  weigh. 
Estimate  the  increase  of  weight,  minus  filter  ash,  as  calcium  sulfate.  Ca 
SO4  X  .41158  =  CaO. 

19.  Second  Alternate  Method, — Transfer  the  precipitate  to  a  tared 
platinum  crucible,  bum  the  filter  and  add  this  to  the  precipitate,  heat  the 
crucible  and  contents  to  low  red  heat  to  bum  the  oxalate.  Moisten  the 
cooled  mass  with  a  saturated  solution  of  ammonic  carbonate,  dry  €Lnd  heat 
cautiously  to  low  red  heat,  cool  and  weigh.  The  increase  of  weight  (minus 
filter  ash)  represents  calcic  carbonate,  CaCOg  X  .56  =  CaO. 

20.  Magnesia. — Concentrate  the  filtrate  and  washings  (from  17)  to 
200  c,  c,  place  in  half  liter  Erlenmeyer  flask,  add  30  c.  c.  of  a  saturated 
solution  of  Naa  HPO4,  and  20  c.  c.  of  cone.    NH4HO,  cork  the  flask  and 
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shake  violently  at  intervals  of  a  few  minutes  till  crystals  form,  then  set 
the  flask  in  a  cool  place  for  twelve  hours.  Filter  oflF  the  clear  liquid 
through  a  tared  Gooch  filter,  transfer  the  precipitate  to  the  filter  and  wash 
with  dilute  ammonic  hydrate  (1:3)  till  the  filtrate  is  free  from  phosphates; 
dry  and  ignite  the  crucible,  at  first  gently  and  then  intensely,  to  form 
magnesium  ^rophosphate.  The  increase  of  weight  X  .36024  =  M^. 
By  using  an  Erlenmeyer  flask  free  from  scratches  and  marks,  and  shaking 
violently  instead  of  stirring  with  a  glass  rod,  the  danger  is  almost  entirely 
avoided  of  crystals  adhering  to  the  sides  of  the  vessel.  But  if  crystals  do 
adhere  they  are  as  readily  removed  by  a  rubber  tipped  glass  rod  from  an 
Erlenmeyer  flask  as  from  a  beaker. 

21.  Sulfuric  Acid, — Evaporate  200  c.  c.  of  Solution  A  (12)  nearly  to 
dryness  on  a  water  bath  to  expel  excess  of  acid,  then  add  100  c.  c.  of 
distilled  water;  heat  to  boiling  and  add  10  c.  c.  of  solution  of  BaCl2,  and 
continue  the  boiling  for  five  minutes.  When  the  precipitate  has  settled, 
pour  the  clear  liquid  on  a  tared  Gooch  filter,  heat  the  precipitate  with  50 
c.  c.  of  boiling  water,  and  transfer  the  precipitate  to  the  filter  and  wash 
with  boiling  water  till  the  filtrate  is  free  from  chlorides.  Dry  the  filter  and 
ignite  strongly.  The  increase  in  weight  is  barium  sulfate,  which  X  .34331 
=  SOs  in  two  grams  of  air-dry  soil. 

22.  Phosphoric  Add. — To  the  filtrate  and  washings  from  21  add 
NH4HO  to  alkaline  reaction,  then  (NHJa  COg  and  a  few  drops  of  (NH4), 
CtO*  to  complete  precipitation;  boil,  settle  and  decant  the  clear  solution  on 
a  filter,  add  boiling  water  to  the  precipitate  and  again  decant;  finally 
bring  the  precipitate  on  the  filter  and  wash  thoroughly.  Dissolve  the 
precipitate  in  HNOj,  and  add  molybdate  of  ammonium  in  excess  to  the 
solution.  Keep  at  temperature  or  70°  for  six  hours,  and  from  the 
phosphopiolybdate  of  ammonium,  estimate  the  phosphoric  acid  in  the 
usual  way. 

The  material  used  in  estimation  of  ferric  oxide  and  alumina  (14)  may 
also  serve  for  a  separate  estimation  of  PaOs.  After  titration  witn 
permanganate,  heat  the  solution  to  boiling  and  precipitate  with  NH4HO. 
Wash  the  precipitate  by  deccmtation,  dissolve  in  hot  HNOs  and  precipi- 
tate by  ammonic  molybdate  as  before,  and  estimate  as  pyrophosphate  of 
magnesia.  The  pyrophosphate  X  .6396  =  PjOs.  In  estimating  th# 
alumina  in  the  mixed  precipitate  of  ferric  and  aluminic  oxides  and  phos- 
phates, the  P2O5  must  be  subtracted  to  obtain  the  final  weight  of  alumina. 
Thus,  from  the  final  weight  of  the  precipitate,  by  NH4HO  (14)  subtract 
the  filter  ash,  the  ferric  oxide  as  determined  by  titration,  then  theP206,  and 
the  remainder  will  be  AljOi. 

The  solubility  of  the  phosphates  in  the  soil  is  intimately  related  to 
their  availability  for  growing  crops.  It  has  been  assumed  that  phosphates 
soluble  in  acetic  acid  are  active  and  immediately  available  for  crops,  and 
that  soils  containing  acetic-soluble  phosphates  will  not  be  benefitted  by 
the  use  of  super-phosphates.  To  determine  the  solubility  of  soil  phos- 
phates, boil  ten  grams  of  soil  in  50  c.  c.  of  strong  acetic  acid  for  fifteen 
minutes,  filter,  evaporate  the  filtrate  to  dryness,  ignite,  dissolve  the  residue 
in  HNOs  with  heat,  and  test  the  solution  with  excess  of  molybdate  of 
ammonium  at  70*^. 

23.  Potash  and  soda. — Evaporate  the  filtrate  and  washings  (from  22)  to 
dryness,  heat  to  low  red  heat  to  decompose  oxalates  and  expel  ammonia  salts, 
dissolve  in  25  c.  c.  of  distilled  water,  filter  and  wash  the  precipitate,  add 
to  the  filtrate  and  washings  10  c.  c.  of  baryta  water,  cmd  digest  for  an  hour. 
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Filter  and  wash  precipitate,  add  amnionic  carbonate  to  the  filtrate  to  com- 
plete precipitation  of  baryta,  filter  and  wash  this  precipitate.  Evaporate  the 
filtrate  and  washings  in  a  tared  platinum  dish,  gently  ignite  the  residue  to 
expel  ammonic  salts,  cool  and  weigh.  The  increase  of  weight  represents 
the  chlorides  of  potassium  and  sodium  in  two  grams  of  air-dr^  soil 

Separate  and  estimate  the  potassium  chloride  by  platinic  chloride 
according  to  the  oflScial  method  of  the  Association  of  Agricultural 
Chemists. 

Subtract  the  weight  of  potassium  chloride  as  thus  found  from  the 
weight  of  potassium  chloride  and  sodium  chloride.  The  difference 
represents  sodium  chloride. 

Alternate  methocL — For  alternate  method  for  alkalies,  use  J.  Lawrence 
Smith's  method  as  given  in  Crook's  Select  Methods,  second  edition,  pp. 
28  to  40. 

24.  Other  alkali  metals, — The  salts  of  lithium,  caesium  and  rubidium 
are  occasionally  found  in  very  small  amounts  in  soils.  The  agricultural 
uses  of  these  salts  are  still  in  question,  and  their  amount  is  too  small  t^ 
admit  of  quantitative  estimation.  A  qualitative  examination  may  be  made 
by  the  spectroscope  with  the  water-soluble  materials  (8)  evaporated  to 
dryness  and  dissolved  with  two  or  three  drops  of  HCL  Test  by  spectro- 
scope with  platinum  wire  in  Bunsen  flame. 

25.  Nitrogen  of  the  soil, — The  combined  nitrogen  in  the  soil  and  the 
state  of  combination  in  which  it  is  held  are  subjects  bf  great  importance 
to  the  agricultural  chemist.  The  nitrogen  compounds  in  the  soil  are 
usually  placed  in  three  classes: 

1.  The  nitrogen  combined  with  oxygen  as  nitrates  or  nitrites,  existing 
as  soluble  salts  in  the  soil. 

2.  The  nitrogen  combined  with  hydrogen  as  ammonia  or  organic  nitro- 
gen easilv  convertible  into  ammonia.  The  ammonia  may  exist  as  salts  or 
be  occluded  by  hydrated  ferric  or  aluminic  oxides  and  organic  matter  in 
the  soiL 

3.  The  inert  nitrogen  of  the  soil  or  the  humose  nitrogen. 

The  nitrogen  in  the  first  and  second  classes  is  considered  the  active 
nitrogen  of  the  soil  so  far  as  plant  food  is  concerned,  while  the  inert  nitro- 
gen is,  for  the  time  being,  incapable  of  aflPording  sustenance  to  agricultural 
plants,  and  hence  is  properly  placed  in  a  class  by  itself.  But  the 
exchanges  between  the  first  and  second  classes  are  weU  known  to  chemists; 
the  reduction  of  nitrates  to  ammonia,  and  the  oxidation  of  ammonia  to 
nitrates  are  familiar  to  agricultural  chemists.  It  has  also  been  a  matter 
of  discussion  which  of  these  forms  is  best  fitted  to  nourish  plant  life. 
They  seem  to  have  equal  agricultural  activity  and  their  exchanges  are 
matters  of  almost  daily  occurrence.  Why  should  they  be  separately  esti- 
mated in  an  agricultural  chemical  analysis?  Why  not  class  them  together 
as  ACTIVE  SOIL  NITROGEN  and  estimate  their  amount  in  one  operation? 

26.  Active  soil  nitrogen. — The  material  proposed  for  reducing  the 
nitrates  to  ammonia,  and  at  the  same  time  to  bring  ammonia  salts  and 
organic  nitroj^en  into  condition  for  separation  by  distillation,  is  sodium 
amalgam.  Liquid  sodium  amalgam  may  be  readily  prepared  by  placing 
100  c.  c.  of  mercury  in  a  flask  of  half  liter  capacity,  covering  the  warmed 
mercury  with  melted  paraffine  and  dropping  into  the  flask  at  short  inter- 
vals metallic  sodium  the  size  of  a  large  pea  (taking  care  that  the  violence 
of  the  reaction  does  not  project  the  contents  from  the  flask),  till  6.75  grams 
of  sodium  have  combined  with  the  mercury.    This  amalgam  contains  ons- 
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half  of  one  per  cent  of  sodium,  and  may  be  preserved  indefinitely  under 
the  covering  of  parafBne.  The  mercury  is  easily  recovered  at  the  close  of 
the  operation,  and  nothing  of  value  is  wasted  except  the  sodium. 

To  estimate  the  active  soil  nitrogen,  weigh  fiftv  grams  of  air-dry  soil 
and  place  it  in  a  clean  mortar.  Take  200  c.  c.  of  ammonia-free  distilled 
water,  rub  up  the  soil  with  a  part  of  the  water  to  a  smooth  paste,  transfer 
this  to  a  flask  of  one  liter  capacity,  washing  the  last  traces  of  the  soil  into 
the  flask  with  the  rest  of  the  water.  Add  25  c.  c.  of  the  liquid  sodiimi 
amalgam,  and  shake  the  flask  so  as  to  break  the  sodium  amalgam  into 
small  globules  distributed  through  the  soil.  Insert  a  stopper  with  a 
Kroonig  valve  and  set  aside  in  a  cool  place  for  twenty-four  hours.  Pour 
into  the  flask  50  c.  c.  of  milk  of  lime  and  distil  on  a  sand  bath  100  c.  c. 
iiito  a  flask  containing  20  c.  c.  of  decinormal  sulfuric  acid,  and  titrate  with 
decinormal  soda  solution,  using  dimethyl  orange  as  indicator.  Estimate 
the  nitrogen  of  the  ammonia  found  as  active  soil  nitroaen. 

If  the  ammonia  produced  is  too  small  in  amount  to  be  readily  estimated 
\olumetrically,  determine  the  ammonia  by  Nesslerizing  the  distillate. 

27.  EsUmation  of  nitrates  in  the  soil. — When  it  is  desired  to  estimate 
separately  the  nitrates  in  the  soil  the  following  modification  of  26  may  be 
used:  Evaporate  100  c.  c.  of  the  soil  extract  (8)  to  dryness  on  the  water 
bath;  dissolve  the  soluble  portion  of  the  residue  in  100  c.  c.  of  anmionia- 
free  distilled  water,  filtering  out  any  insoluble  residue,  place  the  solution 
in  a  flask  and  add  10  c.  c.  of  liquid  sodium  amalgam,  insert  stopper  with 
Kroonig  valve,  set  it  aside  to  digest  in  a  cool  place  for  twenty-four  hours, 
add  50  c.  c.  of  milk  of  lime,  (Sstil  and  titrate  as  in  26,  and  estimate  the 
nitrogen  as  NjOs. 

Nesslerizing  may  be  substituted  for  titration  when  the  amount  of  nitrates 
is  small. 

An  approximate  estimation  of  the  amount  of  nitrates  will  be  of  value  in 
determining  which  method  of  estimation  to  use.  This  may  be  done  by 
evaporating  a  measured  quantity  of  the  soil  extract  (8)  say  5  c.  c,  more 
or  less  on  a  porcelain  cover  on  a  steam  bath  or  radiator,  having  first  dis- 
solved a  minute  fragment  of  pure  sulfate  of  brucia  in  the  soil  extract. 
When  dry,  pour  over  the  residue  concentrated  sulfuric  acid  free  from 
nitrates,  and  observe  the  color  reactions  produced. » 

If  the  nitrate  (reckoned  as  KNOi)  left  upon  evaporating  the  quantity 
of  water  taken  does  not  exceed  the  two  thousandths  part  of  a  miiligram, 
onlv  a  pink  color  will  be  developed  by  adding  the  sulphuric  acid; 
with  the  three  thousandths  part  of  a  milligram  a  pink  with  faint 
reddish  lines;  with  the  four  thousandths  part,  a  reddish  color;  with  the 
five  thousandths  part,  a  red  color. 

By  increasing  or  diminishing  the  amount  of  soil  extract  evaporated  to 
secure  a  color  reaction  of  a  certain  intensity,  an  approximate  estimate  may 
be  made  of  the  amount  of  nitrates  present. 

Blank  experiments  to  test  the  acid,  and  the  brucine  will  be  required 
before  confidence  can  be  placed  in  such  estimation. 

28.  Toial  nitrogen  of  soils. — The  total  nitrogen  of  soils  may  be  deter- 
mined by  the  usual  combustion  with  soda-lime,  but  this  process  is  often 
unsatisfactory,  because  of  the  large  amount  of  material  required  when  the 
organic  matter  or  humus  is  in  small  amount. 

A  modification  of  the  Kjeldahl  method  is  more  easy  to  carry  out,  and 
gives  results  equally  satisfactory.  Weigh  out  twenty  grams  of  air-dry 
soil,  place  this  in  a  Kjeldahl  flask  and  pour  in  20  c.  c.  of  sulfuric  acid 
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(free  from  ammonia)  holding  in  solution  one  gram  of  salicylic  acid.  (If 
the  soil  contains  much  lime  or  magnesia  in  the  form  of  carbonate,  enough 
more  sulfuric  acid  must  be  add^  to  secure  a  strongly  acid  condition  of 
the  contents  of  the  flask.)  Add  gradually  two  grams  of  zinc  dust,  shak- 
ing the  contents  of  the  flask  to  secure  intimate  mixture.  Place  the  flask 
in  a  sand  bath  and  heat  till  the  acid  boils,  and  maintain  the  boiling  for 
ten  minutes.  Add  one  gram  of  mercury  and  continue  the  boiling  for  one 
hour,  adding  10  c.  c.  of  sulfuric  acid  if  the  contents  of  the  flask  are  likely  to 
become  sohd.  Cool  the  flask  and  wash  out  the  soluble  materials  in  the 
flask  with  200  c.  c.  of  pure  water,  leaving  the  heavy  earthy  materials  in 
the  Kjeldahl  flask.  Rinse  the  residue  with  100  c  c.  of  water  and  add  this 
to  the  first  washings.  Place  this  soluble  acid  extract  in  a  liter  digestion 
flask,  add  35  c.  c.  of  solution  of  potassium  sulphide  and  shake  the  flask  to 
secure  intimate  mixture  of  the  contents.  Introduce  a  few  fragments  of 
granulated  zinc,  pour  in  75  c.  c.  of  saturated  solution  of  caustic  soda,  con- 
nect the  flask  with  a  condenser  and  distil  150  c.  c.  into  a  flask  containing 
20  c.  c.  of  decinormal  sulfuric  acid,  and  titrate  with  decinormal  soda 
solution,  usin^  cochineal  or  dimethyl  orange  as  indicator. 

Enter  the  nitrogen  found  in  this  operation  as  total  soil  nitrogen. 

The  difference  between  the  total  soil  nitrogen  and  the  active  soil 
nitrogen  will  express  the  inert  nitrogen  of  the  soiL 

29.  Acid  8ou8, — Soils  of  good  agricultural  quality  are  usually  neutral 
or  slightly  alkaline,  but  sous  are  found  which  give  a  decidedly  acid 
reaction  when  blue  litmus  paper  is  pressed  upon  the  moist  surface. 
Swamp  muck  is  often  ^acid  from  the  presence  of  humic  acid.  Drying  the 
muck  removes  the  acid  quality  by  rendering  the  muck  insoluble  in  water. 
If  an  acid  soil  becomes  neutral  by  drying,  and  the  water  filtered  through 
the  dried  soil  is  free  from  acidity,  it  is  probable  that  the  acid  cChdition 
was  caused  by  an  organic  acid  of  the  humus  class.  But  if  the  acid  con- 
dition persists  after  drying  the  soil,  the  cause  is  to  be  sought  in  sulfates 
of  some  heavy  metal,  e.  g.,  iron  or  copper,  whose  sulfates  have  an  acid 
reaction. 


METHOD    FOR    ANALYSIS    OP    ASHES. 


PBEPABATION  OF  ASH. 

The  material  before  combustion  must  be  thoroughly  cleaned  from  all 
foreign  matters,  esjpecially  from  adhering  soil:  woods,  barks,  roots,  etc.,  by 
brushing  and  dusting,  wiping  with  a  moist  sponge,  and  finally  by  rubbing 
gently  with  a  soft  cotton  cloth;  seeds  by  placing  on  a  fine  sieve  and 
orenching  them  with  distilled  water  with  constant  shaking  till  the  water 
runs  oflf  clear,  and  finally  rubbing  the  seeds  between  a  soft  cotton  cloth. 
The  material  should  then  be  dried  to  constant  weight  at  the  temperature 
of  boiling  water. 

COMBUSTION  OP  OBGANIO  SUBSTANCES. 

The  combustion  should  be  carried  on  at  a  comparatively  low  tempera- 
ture, never  reaching  a  full  red  heat,  because  of  danger  of  volatilizing 
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alkaline  chlorides,  etc.,  nor  in  a  strong  draught  of  air  lest  the  lighter 
parts  of  ash,  e.  g.,  silica,  be  carried  away. 

Combustion  ib  best  carried  on  in  a  flat  platinum  dish  in  a  cast  iron 
muffle,  eighteen  inches  long,  three  and  a  half  inches  high,  and  five  inches 
wide  at  the  bottom,  the  muffle  resting  on  a  fire  brick  inside  the  furnace  to 
moderate  the  bottom  heat,  and  the  fuel  piled  upon  the  top  and  sides  of  the 
muffle  to  burn  the  material  by  suTface  heat. 

When  this  "  Lawes  &  Gilbert  muffle  "  is  not  at  command  the  ordinary 
assay  furnace  may  be  used  by  placing  a  fire4>rick  under  the  muffle,  plac- 
ing the  platinum  dish  and  material  for  combustion  near  the  middle  of  the 
muffle,  feeding  the  furnace  with  fuel  on  the  top  and  «ides  of  the  muffle 
so  as  to  maintain  it  at  a  low  red  heat,  and  leaving  the  plug  xd  the  muffle 
so  as  to  allow  a  very  slow  draught  of  air. 

When  no  muffle  of  any  kind  is  available  the  substance  may  be  burned 
to  ash  in  a  platinum  dish  properly  guarded.  In  place  of  a  muffle  use  the 
sheet  iron  cUsh  commonly  employed  for  a  four  inch  sand-bath.  Place  the 
empty  sheet  iron  dish  on  an  iron  tripod  or  other  support,  so  that  the  gas 
flame  from  a  Bufisen  burner  may  cover  the  whole  bottom  of  the  dish.  On 
this  dish  place  a  sheet  iron  cone  (of  Bussia  iron)  six  inches  high,  three  and 
a  half  inches  in  diameter  at  the  bottom,  and  one  inch  at  the  top.  Such 
dish-and-cone-cover  approximates  the  condition  of  a  muffle  for  materials 
placed  inside  the  cone. 

For  the  incineration  use  a  flat  bottomed  platinum  dish,  three  inches  in 
diameter  and  one  inch  deep.  Place  the  material  for  combustion  in  the 
platinum  dish,  put  this  in  the  empty  sheet  iron  dish,  place  over  the  plati- 
num dish  and  inside  the  sheet  iron  dish  the  sheet  iron  cone,  and  heat  the 
sheet  iron  dish  to  low  red  heat  by  gas  flame.  The  cone  should  be  made  of 
Russia  sheet  iron  to  avoid  the  danger  of  scales  of  iron  rust  fa.lling  into  the 
ash  during  combustion. 

The  cost  of  such  combustion  apparatus  is  small  and  the  manipulation 
simple,  the  platinum  dish  and  contents  will  not  be  heated  to  volatilizing 
alkaline  chlorides,  there  will  not  be  sufficient  draught  of  air  to  carry  away 
any  ash,  yet  the  heat  within  the  cone  will  slowly  and  securely  incinerate 
the  contents  of  the  dish. 

With  substances  rich  in  silica  and  alkalies  it  is  better  to  first  chat  the 
substance.  Wash  with  distilled  water  to  remove  soluble  salts,  then  dry 
and  incinerate  the  residue.  Evaporate  the  watery  extract  and  add  this  to 
the  rest  of  the  ash. 

With  substances  rich  in  phosphates,  e.  g.,  seeds  and  animal  substances, 
char  the  material  and  remove  salts  by  acetic  acid,  decant  the  acetic  solu- 
tion, wash  with  distilled  water,  and  then  complete  the  combustion.  Add 
the  acetic  solution  and  washings  to  the  final  ash,  evaporate  to  dryness,  and 
gently  ignite  the  whole  to  decompose  the  acetates.  By  this  method  seeds, 
•tc,  may  be  incinerated  in  eight  to  ten  hours. 

In  whatever  way  obtained,  the  whole  of  the  ash  should  be  pulverized  and 
intimately  mixed  before  analysis. 

ANALYSIS    OF    WOOD    A8HB6. 

Weigh  out  one  hundred  grams  of  air-dry  ashes,  and  pass  them  through 
a  wire  sieve  (twenty  meshes  to  the  inch)  to  separate  materials  manifesuy 
foreign,  e.  g.,  nails,  broken  glass  and  pottery,  pebbles,  etc.,  and  estimate 
the  per  cent  of  such  accidental  materials.     Pulverize  any  charcoal  and 
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semi-fused  portions  of  ash  remaining  on  the  sieve,  sift  them  and  mix 
intimately  with  the  sifted  ashes,  and  preserve  in  stoppered  bottles  for 
analysis. 

i°  Moisture. — Weigh  out  five  grams  of  these  ashes  in  a  tared  platinum 
dish  and  heat  to  llO"*  C,  in  air  bath  to  constant  weight.  Cool  in  desicca- 
tor, and  weigh.  The  loss  of  weight  X  20  =  per  cent  of  moisture  in  the 
ash. 

2°  Carbon, — Heat  this  dried  ash  in  plantinum  dish  in  the  sheet  iron 
and  cone  apparatus  described  for  incinerating  organic  substances  till  the 
ash  is  uniformly  grayish-white  and  there  is  no  further  loss  of  weight; 
weigh  and  determine  this  loss  of  weight,  which  X  20  =  per  cent  of 
eharcoal  in  original  ash. 

3°  Sand  and  Silica — Place  this  ignited  ash  in  a  four  ounce  glass-stop- 
pered vial;  measure  out  50  c.  c.  of  HCl  (sp.  gr.  1.115)  and  pour  on  the  ash 
cautiously  to  prevent  loss  of  ash  by  spurting,  and  when  all  effervescence 
has  ceased,  add  the  balance  of  the  acid,  insert  glass  stopper,  wire  it 
securely,  and  place  in  steam  bath  (described  under  soil  analysis)  for  two 
hours;  empty  the  vial  into  a  platinum  dish,  wash  the  vial  with  distilled 
water,  adding  the  washings  to  the  ash  solution,  and  evaporate  the  whole 
to  dryness  on  water  bath.  Add  10  c.  c,  dilute  HCl  and  50  c.  c.  of  distilled 
water  to  the  contents  of  the  platinum  dish,  transfer  the  contents  to  a 
Schleicher  &  SchuU  filter,  wash  with  distilled  water  till  the  last  drops  of 
filtrate  are  free  from  chlorides  f  when  tested  by  solution  of  Ag  NOj),  dry 
and  ignite  the  precipitate  ana  filter.  If  there  are  no  grains  of  sand 
(revealed  by  grittiness  when  stirred  with  a  glass  rod),  subtract  the  ash  of 
the  filter  from  the  weight  of  this  residue  and  estimate  the  balance  as  silica. 
If  sand  is  present  boil  the  ignited  and  weighed  residue  in  strong  solution 
of  Na^  COg  to  dissolve  silica,  wash  by  decantation  to  remove  all  soda  salts, 
dry  and  weigh  the  sand,  the  difference  between  the  weight  of  sand,  and 
silica  +  sand,  will  give  the  weight  of  silica,  and  this  X  20  =  per  cent  of 
■ilica  in  the  ash. 

4^  Phosphoric  acid — Evaporate  the  acid,  filtrate  and  washings  from 
■ilica  to  100  c.  c,  place  this  in  an  Erlenmeyer  flask  of  250  c.  c.  capacity, 
add  NH4HO  till  nearly  neutralized,  then  add  30  c  c.  of  citro-magnesic* 
mixture,  then  30  c.  c.  of  cone.  NH4HO,  cork  the  flask  and  shake  the  flask 
and  contents  violently  at  intervals  of  a  few  minutes  till  crystallization  is  well 
established.  Set  the  flask  in  a  cool  place  for  four  hours,  then  filter  out 
MgN  H4PO4  on  a  tared  Gooch  filter,wash  the  precipitate  with  dilute  ammonia 
(1  to  3),  dry  the  Gooch  filter,  i^ite,  at  first  gently  and  then  intensely, 
to  form  pyrophosphate  of  magnesia.  The  increase  of  weight  of  the  Gooch 
filter  equals  the  pyrophosphate  of  magnesia  from  five  grams  of  ash.  This 
multiplied  by  12.792  (.6396  X  20  =  12.792),  will  give  the  percentage  of 
PsOb  in  the  ashes. 

In  this  method  it  is  important  to  remove  all  the  silica  before  precipitat- 
ing the  phosphoric  acid.  It  is  also  essential  to  use  so  much  of  the  citro- 
magnesic  mixture  as  to  prevent  the  precipitation  of  phosphate  of  iron 
or  alumina.  If  the  addition  of  the  citro-magnesic  mixture  causes  an 
immediate  precipitation,  the  precipitate  is  ferric  or  aluminic  phosphate, 

*  The  citro-maflmeeio  mixtare  is  prepcu-ed  by  diBeolving  two  btmdred  and  seventy  grams  of  citric  acid  in 
900  e.  o.  of  warm  water  and  adding,  by  degrees,  twenty-seyen  grams  of    MgCOp.     When  efferve«*cence 

md< 


J  and  the  liqnid  is  cool  add  400  c.  o.  of  dilate  (1  to  10)  ammonio  hydrate,  and  dilate  the  whole  to  a 

Iter.    Preserreina  well-stoppered  bottle.    In  thio  presence  of  a  large  excess,  of  NHs  20  o.  c.  of  this 
Biztare  will  insare  the  precipitation  of  a  decigram  of  P2  Os  even  in  the  presence  of  fenio  and  alaminio 
Mlts,  onlees  their  qnantity  is  excessive. 
See  Satton**  Volometric  Analysis,  5th  edition,  page  230. 
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and  not  enough  of  the  citro-magnesic  mixture  was  used.  In  this  case  the 
process  must  be  renewed  from  the  separation  of  silica,  and  the  amount  of 
citro-magnesic  mixture  increased  till  no  precipitate  forms  immediately 
after  its  addition.  In  this  case  the  addition  of  NH4HO  in  excess  witl 
cause  the  complete  precipitation  of  phosphate  of  mamesia  and  ammonia 
after  A  time,  while  ferric  and  aluminic  smts  will  be  held  in  solution. 

Alternate  Method, — Molybdate  of  ammonia.  The  official  method  for 
analysis  of  insoluble  phosphates  as  prescribed  for  determination  of  total 
phosphoric  acid  is  recommended  as  the  alternate  method. 

5^  Carbonic  Acid, — Heat  four  or  five  grams  of  ash  in  the  sheet  iron  and 
cone  muffle  till  all  charcoal  is  consumed;  cool  in  a  desiccator,  wei^h  out 
two  grains  of  ash  and  transfer  to  a  Schroetter  alkalimeter.  Fill  one 
chamber  of  the  alkalimeter  with  HNO,  (sp.gr.  1.2)  and  the  other  with 
cone.  H2SO4  to  dry  the  escaping  OO2.  Wipe  the  outside  of  the  alkalimeter 
from  every  trace  of  dust  and  moisture,  and  weigh  the  apparatus.  Open 
the  stopcock  pf  the  HNOg  chamber  and  permit  the  acid  to  flow  so  as  to 
decompose  the  ash  slowly,  the  OOa  bubbling  up,  a  bubble  at  a  time, 
through  the  H2SO4.  When  effervescence  ceases  let  the  whole  of  HNOj 
flow  into  the  reservoir  below,  attach  a  CaClj  tube  to  th«  top  of  HNOg 
chamber,  heat  the  alkalimeter  on  sand  bath  to  gentle  ebullition  and  suck 
dry  air  through  the  apparatus  till  CO2  is  removed.  Set  aside  the  alkali- 
meter till  it  becomes  cold,  and  then  weigh  the  apparatus.  The  loss  of 
weight  will  represent  the  weight  of  OO2  in  two  grams  of  ash. 

Alternate  Method. — By  Liebig's  potash  bulbs.  The  usual  process  of 
absorption  by  solution  of  KHO,  weighing,  etc. 

^°  Chlorine, — Pour  out  the  nitric  solution  from  the  alkalimeter  upon  a 
filter,  wash  out  the  laat  traces  of  the  solution,  pass  the  soluble  matters 
through  the  filter  and  wash  the  insoluble  residue  with  the  water  acidulated 
with  HNOj.  To  this  filtrate  add  solution  of  AgNOg  to  complete  precipi- 
tation of  the  chlorides,  boil  and  stir  with  a  glass  rod  till  the  silver  chloride 
separates  in  flocks,  let  it  settle,  decant  the  clear  liquid  upon  a  filter,  add 
100  c.  c.  of  water  acidulated  with  HNOs  and  heat  to  boiling,  again 
decant  the  clear  liquid  upon  the  filter  and  wash  the  precipitate  with  boil- 
ing distilled  water;  finally  bring  the  precipitate  upon  the  filter  and  wash 
with  distilled  water  till  the  filtrate  gives  no  reaction  with  dilute  HCl. 
Dry  the  precipitate  thoroughly  and  transfer  to  a  tared  porcelain  crucible 
with  cover,  ignite  the  filter  on  the  crucible  cover,  fnoisten  the  ash  with  a 
drop  of  HCl,  evaporate  the  excess  of  acid,  place  the  lid  on  the  crucible  and 
heat  the  crucible  till  the  silver  chloride  begins  to  melt  around  the  edges. 
Cool  the  crucible  and  weigh.  The  increase  of  weight,  minus  the  filter  ash, 
multiplied  by  .1236  (i.  e.  i%".tJ  X  50)  will  give  the  per  cent  of 
chlorine  in  the  ash. 

This  process  should  be  carried  on  in  the  absence  of  direct  sunlight. 

Alternate  Method, — Boil  ten  grams  of  ash  in  400  c.  c.  of  pure  water  for 
half  an  hour;  transfer  all  to  a  measuring  flask  of  500  c.  c.  capacitv,  wash 
the  beaker  and  add  the  washings  to  the  flask,  cool,  make  up  the  volume  to 
500  c.  c.  and  mix  intimately.  Filter  off  through  a  dry  filter  100  c.  c,  add 
a  drop  of  solution  of  phenolphthalein,  and  neutralize  with  dilute  HNOj 
till  only  a  faint  pink  color  remains,  add  two  drops  of  strong  solution  of 
KjCrOi  and  titrate  with  standard  decinormal  solution  of  AgNOg  (16.956 
grams  AgNO,  to  1000  c.  c).  Every  c.  c.  of  the  standard  silver  solution 
equals  .003546  grams  of  chlorine  in  two  grams  of  ash,  or  c.  c.  X  .1773  = 
per  cent  of  chlorine  in  ash. 
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In  performing  this  titratibn,  watch  the  reaction  through  a  plate  of  amber 
colored  glass  of  such  tint  as  will  neutralize  the  color  of  potassic  chromate. 
The  reaction  to  form  silver  chromate  then  becomes  sharply  defined. 

The  reliability  of  this  method  will  depend  upon  the  accuracy  with  which 
neutralization  by  nitric  acid  has  been  made.  The  least  trace  of  free  acid 
or  alkaline  carbonate  will  vitiate  the  results. 

Second  Aliemaie  Method, — To  100  c.  c.  of  the  solution  in  the  foregoing 
method  add  HNOj  to  strong  acid  reaction,  then  solution  of  AgNOa  to 
complete  precipitation,  and  then  proceed  as  in  the  first  method  for 
estimating  chlorine. 

These  alternate  methods  are  based  on  the  assumption  that  boiling  water 
will  dissolve  all  the  chlorides  present  in  wood  ashes. 

7°  Sulfuric  Add — Place  five  grams  of  ash  in  a  digestion  vial.  Measure 
out  50  c.  c.  of  HCL  (sp.  gr.  1.115)  and  cautiously  pour  the  acid  on  the  ash 
till  effervescence  ceases,  men  pour  in  the  rest  of  the  acid,  insert  the  gla^s 
stopper,  wire  it  securely,  and  place  the  vial  in  the  digestion 
steam  bath  for  two  hours.  JPour  the  contents  of  the  vial  into  a  250  c.  c. 
measuring  flask,  wash  out  the  vial  and  add  the  washing  to  the  flask,  cool, 
make  up  to  250  c.  c.  with  distilled  water  and  mix  intimately.  Filter 
through  a  dry  filter  100  c.  c.  into  a  beaker,  and  evaporate  on  water  bath 
till  excess  of  acid  is  expelled;  add  100  c.  c.  of  distilled  water,  heat  to  boil- 
ing temperature  and  precipitate  with  BaClj  in  excess.  Let  it  stand  for 
twelve  hours  in  a  warm  place,  then  decant  the  clear  liquid  through  a  filter, 
add  100  c  o.  of  boiling  water  to  the  precipitate,  let  it  settle  and  tnen  pour 
off  the  clear  liauid  through  the  filter,  repeating  the  process  till  the  filtrate* 
is  free  from  chlorides;  finally  transfer  the  precipitate  to  the  filter,  wash 
this  with  distilled  water,  dry  the  precipitate  and  transfer  it  to  a  tared 
crucible,  separating  the  precipitate  from  the  filter  as  completely  as  possi- 
ble, bum  the  filter  separately,  letting  the  ash  fall  into  the  crucible, 
heat  this  to  low  redness,  cool  and  weigh.  Subtract  the  filter  ash  from  the 
increase  in  weight  and  multiply  the  remainder  by  .34335  for  SOg  in  two 
grams  of  ash.  (Preserve  the  filtrate  and  washings  for  li^,  Estimation  of 
Alkalies.) 

5°  Oxide  of  Iron. — Filter  100  c  c.  of  the  original  acid  solution  (for  7*") 
through  a  dry  filter,  nearly  neutralize  with  ammonia  water,  then  add  a 
gram  of  sodic  acetate  and  acetic  acid  till  the  odor  of  acetic  acid  is  per- 
ceptible,  boil  to  precipitate  ferric  phosphate,  filter  while  hot  and  wash 
precipitate  with  boiling  distilled  water  till  the  filtrate  is  free  from 
chlondes.  Dissolve  the  ferric  precipitate  on  the  filter  with  dilute  H2SO4 
into  a  small  Erlenmeyer  flask,  wash  the  filtrate,  dry  and  ignite  the  same 
and  add  the  ashes  to  the  acid  solution  in  the  flask,  reduce  the  ferric  to 
ferrous  salt  by  amalg^Eunated  zinc  or  by  a  coil  of  magnesium  wire,  till  a 
drop  of  the  solution  gives  no  color,  with  NH^CyS.  Pour  off  the  solution 
of  ferrous  salt  into  a  beaker,  rinse  the  flask  and  add  the  rinsings  to  the 
beaker,  add  freshly-boiled  distilled  water  to  make  200  c.  c.  of  the  solution, 
add  2  c.  c.  of  sulfuric  acid,  heat  to  TO'',  and  titrate  with  standard  solution 
of  permanganate,  and  estimate  the  iron  as  ferric  oxide. 

P°  lAme. — Evaporate  the  filtrate  and  washings  from  ferric  phosphate 
(8**)  to  100  c.  c.  To  the  hot  solution  add  20  c.  c.  of  concentrated  solution 
of  ammonic  chloride,  and  40  c.  c.  of  saturated  solution  of  ammonic  oxalate 
boil  the  whole  for  ten  minutes,  and  then  let  it  stand  in  a  warm  place  foi 
six  hours;  decant  the  clear  liquid  upon  a  filter,  wash  the  precipitate  twice 
by  decantation,  then  bring  the  precipitate  upon  the  filter  and  wash  it 

12  <-  T 
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free  from  chlorides  and  oxalates,  testing  the  washings  by  argentic  nitrate. 
Puncture  the  point  of  the  filter  with  a  glass  rod,  wash  the  calcic  oxalate 
into  a  500  c  c.  flask  by  a  stream  by  the  wash  bottle,  dissolve  any  oxalate 
adhering  to  the  filter  by  dilute  H2SO4  (1  to  10),  add  20  c  c.  of  H2SO4  to  the 
flask  and  make  the  volume  to  300  c.  c.  with  pure  water,  heat  to  70°  and 
titrate  with  standard  solution  of  permanganate  in  which  each  cubic  centi- 
meter of  permanganate  is  equivalent  to  .0063  grams  of  crystallized  oxalic 
acid.  Each  cubic  centimeter  of  the  permanganate  solution  used  will  bo 
equivalent  to  .0028  grams  of  CaO. 

Altemaie  Method  for  Lime. — Dry  the  washed  precipitate  of  calcic 
oxalate;  transfer  the  oxalate  to  a  tared  crucible,  bum  the  filter  on  a 
platinum  wire,  letting  the  ashes  fall  into  the  crucible,  heat  the  crucible  to 
low  red  heat,  cool  and  moisten  the  contents  with  a  saturated  solution  of 
ammonic  carbonate,  dry  and  heat  carefully  to  low  red  heat  to  expel 
ammonic  salt,  cool  and  weigh.  Subtract  the  weight  of  filter  ash,  and 
estimate  the  increased  weight  as  CaCOg. 

Second  Alternale  Method  for  Lime. — Dry  the  washed  precipitate  of 
calcic  oxalate,  transfer  to  a  tared  platinum  crucible,  burn  the  filter  and 
add  the  ash  to  the  contents  of  the  crucible.  Overflow  the  calcic  oxalate 
with  cone.  H2SO4,  heat  gently  to  dryness,  and  then  intensely  to  expel 
excess  of  H2SO4,  cool  in  desiccator  and  weigh.  The  increase  of  weight, 
minus  filter  ash,  estimate  as  calcic  sulfate,  CaS04  X  .41158  =  CaO. 

10°  Magnesia, — Evaporate  the  filtrate  and  washings  from  calcic  oxalate 
to  200  c.  c,  pour  into  a  clean  and  unscratched  Erlenmey^r  flask  of  500  c. 
c.  capacity,  add  30  c.  c.  of  strong  solution  of  (NH4)2HP04  and  50  c.  c. 
of  cone  ammonia  hydrate,  cork  the  flask  and  shake  violently  at  intervals 
of  a  few  minutes  till  crystallization  is  established,  and  then  set  aside  for 
twelve  hours  in  a  cold  place.  When  precipitated  in  this  way  crystals  will 
seldom  adhere  to  the  sides  of  the  flask,  yet  more  perfect  crystallization  takes 
place  than  when  stirred  with  a  glass  rod.  If  crystals  should  form  on  the  sides 
of  the  flask  they  are  as  readily  detached  by  a  rubber-tipped  rod  as  in  a 
beaker.  Filter  through  a  tared  Gooch  filter,  wash  the  precipitate  with 
ammonic  hydrate,  diluted  with  distilled  water  (1  to  3),  till  filtrate  is  free 
from  phosphates  (acidify  a  few  drops  of  filtrate  with  nitric  acid  and  test 
with  molybdate  of  ammonia).  Dry  the  precipitate,  ignite,  at  first  very 
gently  and  then  intensely,  with  blast  lamp,  to  convert  2  MgNH4P04  into 
Sfg2  f  2  O7.  Cool  in  desiccator  and  weigh.  The  increase  of  weight  X 
.36024  =  MgO,  in  two  grams  of  air-dry  soil. 

ll""  Estimaiion  of  Alkalies.*— CouceniTaie  the  filtrate  and  washings 
from  (7*')  to  100  c.  c,  add  NH4HO  and  (NH4)2C,04  to  complete 
precipitation  of  barium  and  calcium,  filter,  wash  the  precipitate, 
evaporate  the  filtrate  and  washings  to  dryness  in  platinum  dish  and 
ignite  gently.  Add  to  the  residue  concentrated  solution  of  oxalate  of 
ammonia,  evaporate  to  dryness  and  ignite  gently.  Dissolve  residue  in 
distilled  water,  filter  from  insoluble  MgO,  acidify  the  filtrate  with  HCl, 
and  evaporate  to  dryness  in  a  tar^d  platinum  dish  and  ignite  gently.  The 
increase  of  weight  represents  the  chlorides  of  potassium  and  sodium  in 

•  Test  the  filtrate  from  (7*)  for  lithia  by  the  spectroBCope  with  a  loop  of  platiDum  wire  moistened  with 
the  filtrate,  held  in  a  coIorleM*  Bnnran  flame.  The  qaantity  of  lithia  ie  nraally  too  »mall  to  be  deteimioed 
crraTimetrically,  bnt  it  may  be  efttimaced  by  diJntinfir  the  solntion  with  distilled  water  till  the  lithia 
Bno  in  on  the  point  of  disappearinK  from  the  spectmm  when  a  loop  of  clean  pJatinnm  wire  moistened 
with  the  solntion  is  placed  in  the  Bnnpen  flnme.  The  wire  mnst  be  clean  for  each  trial,  to  avoid  oon- 
•entration  of  the  salt  by  repeatedly  OTaporating  the  solntion  on  the  loop  of  wire  withomt  cleaning  it. 
Oae  part  of  LiCl  in  450,000  parts  of  water  will  show  the  lithia  line  in  the  ■peetraBi. 
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two  grams  of  ash.  Separate  and  estimate  potassium  by  PtCl4,  in  the  usual 
way,  and  the  sodium  by  difference. 

12°  Manganese. — Manganese  is  not  a  usual  constituent  of  wood  ashes. 

Test  the  ashes  for  manganese  by  heating  on  platinum  foil  over  a  colorless 

Bunsen  flame  half  a  gram  of  ashes  with  a  gram  of  sodic  carbonate  and  a 

'few  grains  of  nitrate  of  potash.    The  green  manganate  of  soda  in  the 

fused  portion  as  it  cools  will  show  the  presence  of  manganese. 

To  estimate  manganese,  dissolve  two  grams  of  ash  in  HCl.  Evaporate 
excess  of  acid  over  the  water  bath,  pour  the  whole  on  a  filter  and  wash 
with  distilled  water  to  make  100  c.  c,  nearly  neutralize  with  sodic  carbon- 
ate, and  then  add  half  a  gram  of  sodic  acetate  and  20  c.  c.  of  strong 
bromine  water  and  set  the  flask  aside  in  a  warm  place  for  twenty-four 
hours,  or  until  the  bromine  has  nearlv  disappeared.  Filter  out  the 
manganese  oxide,  wash  thoroughly,  transfer  to  tared  crucible,  heat  gently, 
and  then  intensely,  and  estimate  the  residue  as  Mna04.  MnsO^  X  .93013 
=  MnO. 

The  manganese  may  be  precipitated  by  passing  a  stream  of  chlorine 
through  the  solution  till  fully  saturated,  instead  of  using  bromine  water. 

The  ashes  of  mineral  coal  contain  only  a  small  amouni^of  alkalies  and 
phosphniea^  but  a  large  amount  of  insoluble  material,  clay,  etc.  Their 
value  depends  mostly  upon  the  sulfate  of  lime  and  phosphate  present. 
They  are  often  decomposed  with  difficulty.  They  should  be  ground  to  a 
fine  powder,  and  five  grams  placed  in  the  digestion  vial,  with  50  c.  c.  of 
HOI  (specific  gravity  1.115)  and  digiested  in  the  steam  bath  for  six  hours, 
and  the  soluble  portion  analyzed  in  the  ustmJ  way. 

The  aluminic  material  is  in  so  large  proportion  that  it  is  better  to  us« 
the  molybdic  method  for  estimating  phosphoric  acid,  mfter  eliminating 
soluble  silica. 
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SOIL  TEMPERATURES. 
Record  of  Soil  Temperatures  at  Agrxovltural  CoUege, 
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Google 
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July,  1891. 

7 

A.M 

1  P.M. 

7 

P.M 

Depth  in ) 
inchee..  \ 

3 

6 

9 

12 

24 

3 

6 

9 

12 

24 

8 

6 

9 

18 

M 

July  1 

68 

66 

68 

68 

66H 

71 

60 

67 

67V4 

66 

70 

69 

68H 

67H 

16 

"  2 

62H 

65 

65^ 

66H 

66 

70 

71 

67V4 

66H 

65^ 

74^ 

72^ 

70 

68 

654 

"  3 

62V4 

65 

66H 

67 

65^ 

69 

68 

67 

66H 

65V? 

60 

65 

66 

674 

65 

•'  4 

58 

62 

64 

65 

66 

72H 

67H 

66 

65 

65 

66H 

68 

67H 

65H 

64V 1 

"  5 

58 

62 

64 

65 

65 

80 

71 

67 

65 

64H 

81H 

7m 

60V4 

67V4 

644 

"  6 

59 

68H 

65^ 

66 

65 

78H 

71 

67 

66 

65 

83 

n% 

60Vi 

68 

644 

"  7 

63 

65 

66 

66 

65 

62H 

63H 

65 

65 

65 

63 

64 

64^ 

6m 

6*4 

'•  8 

56 

60 

62H 

63 

64 

73 

67 

64 

63 

64 

65 

66 

66 

65 

634 

*•  9 

57 

em 

63 

63H 

63H 

77 

69 

65 

64 

64 

70 

69 

68 

65H 

64 

"  10 

60 

63V4 

65 

65 

63 

81 

73 

68 

65 

64^ 

72 

71 

70 

68 

64 

"  11 

64 

66 

67 

67 

65 

85H 

75 

70 

67^ 

65 

76 

74 

71V4 

69 

65 

"  12 

68 

68H 

69 

68H 

65K 

85 

75H 

71 

69 

66 

78 

77 

73^ 

71 

66 

"  13 

69 

70W 

70V4 

70 

e6V4 

85H 

76H 

72 

70 

67H 

T 

76 

73V4 

7m 

664 

"  14 

70 

71 

71 

70H 

67 

74 

72 

71 

70 

67 

71 

71 

70 

67 

"  15 

65 

67 

68 

68^ 

67 

68 

68 

68 

68 

67 

67 

68 

68 

674 

664 

*•  16 

60 

68H 

65H 

66 

66 

77 

71 

67  V4 

66 

66 

72 

7m 

69Vi 

68 

66 

"  17 

64^ 

67 

67 

67^ 

66 

81 

n% 

6yvi 

68 

66 

77  V4 

75 

72 

70 

66 

"  18 

67 

69 

69 

09 

66V4 

83 

60 

69^ 

60 

66 

71 

71 

70 

60 

664 

*•  19 

60 

65 

66H 

67 

66H 

78 

71 

68 

67 

66 

73 

72 

70 

69 

66 

••  » 

63 

66 

67 

67V4 

66 

68 

66 

66 

66 

66 

66 

66H 

66 

66 

66 

'*  21 

59 

62H 

65 

65 

65V4 

82 

72 

67- 

65H 

65H 

75 

78 

70 

68 

61 

••  22 

67 

68H 

68H 

68 

65H 

71 

69 

68^ 

68 

66 

72 

71 

69K 

68 

66 

"  23 

67 

68 

68^ 

68 

66 

83 

74 

70 

68 

66 

77 

75  V4 

72^ 

70 

66 

"  24 

67 

60 

70 

69V4 

66V4 

81 

72 

71 

70 

67 

77 

75Vi 

78 

70 

664 

'•  25 

68 

67 

60 

69 

57 

80 

72 

09 

68 

67 

73H 

73 

70 

69 

67 

"  26 

64 

67 

68H 

68H 

66H 

78 

71 

64 

67H 

66H 

73 

72 

70 

684 

664 

"  27 

60 

65 

68 

68 

66 

76H 

70H 

68 

67 

66V I 

72 

71 

69H 

684 

66 

"  28 

62 

66H 

67 

67 

66 

79 

71 

68 

67 

66 

75 

72 

70 

68 

66 

"  29 

66 

68 

69 

68 

66 

76^ 

72 

69 

68 

66 

7S 

72 

69 

69 

66 

"  80 

65H 

68^ 

68 

68 

66 

n% 

im 

69 

68 

66^ 

78 

74 

72 

70 

66 

"  31 

61 

66 

68 

68 

66 

74 

78 

69 

68 

66H 

75 

74 

71 

09 

664 

Means.... 

62.9 

65.7 

67.7 

67.2 

65.4 

78.6 

783 

68.1 

67. 

65.8 

72.5 

71.3 

69.7 

68.8 

66J 
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Aug.,  1801. 

TA.  Bf. 

1P.M. 

7  P.M. 

^^^} 

8 

6 

9 

12 

84 

3 

6 

0 

12 

24 

8 

6 

0 

12 

84 

Aug,    1.... 

68 

07 

00 

69 

66H 

78 

684 

6S4 

68 

664 

72 

71 

60 

68 

664 

"   2.... 

67 

67 

68^ 

68 

66 

754 

74 

70 

68 

664 

78 

75 

72 

60 

66 

••   ».-.- 

65 

68H 

OOH 

68H 

66H 

70 

714 

604 

60 

67 

76 

74 

71 

60 

664 

"   4.... 

63 

67^ 

60 

60 

66H 

854 

824 

60 

684 

67 

70 

76 

72 

70 

664 

•*   5.... 

66H 

70 

70H 

60 

67 

86 

744 

71 

604 

67 

82 

77 

78 

70 

67 

"   6.... 

67 

70 

71 

70 

67 

80 

74 

71 

70 

674 

77 

75 

724 

704 

674 

*•   7.... 

78 

71 

72 

70^ 

67H 

88 

754 

71 

70 

674 

88 

784 

74 

714 

674 

*•   8.... 

72 

78 

78 

72 

68 

80 

78 

734 

72 

68 

85 

80 

754 

78 

68 

"   9.... 

75 

?S^ 

75 

78H 

69H 

01 

70 

75 

73 

60 

874 

81 

774 

744 

60 

*•  10.... 

74 

75H 

n% 

69H 

00 

70 

754 

74 

694 

88 

81 

76 

74 

60 

**  11.-.. 

73 

75 

75V4 

74H 

70 

80 

76 

75 

74 

70 

77 

764 

75 

74 

70 

"  12.... 

67 

72 

78 

73 

70 

834 

754 

73 

72 

70 

60 

644 

64 

64 

604 

•*  13.-.. 

68 

69 

?1^ 

72 

S^ 

84 

73 

71 

71 

70 

60 

68 

64 

63 

68 

"  14.... 

66H 

70 

72 

77 

71 

704 

71 

60 

72 

724 

72 

71 

60 

"  15.... 

62 

67 

68 

70 

60 

74 

71 

70 

704 

60 

78 

75 

78 

70 

684 

"  16.... 

66 

72 

71 

60^ 

69 

86 

784 

72 

70 

684 

78 

77 

74 

71 

684 

'*  17.... 

72 

73 

78 

72 

60 

88 

74 

714 

714 

60 

784 

77 

74 

624 

00 

•*  18.... 

69H 

7m 

72 

78 

60 

854 

74 

72 

714 

60 

82 

784 

75 

724 

684 

"  19.... 

71Vi 

78 

73H 

78 

60 

86 

784 

714 

71 

60 

72 

70 

75 

784 

60^  > 

**  20.... 

73H 

n% 

74H 

74 

70 

82 

76 

74 

73 

70 

70 

78 

74 

73 

70 

"  21.-. 

70 

72 

78 

78 

70 

85 

754 

73 

72 

70 

76 

764 
754 

76 

73 

70 

••  22.-. 

67H 

70 

72^ 

72 

70 

824 

744 

72 

714 

70 

76 

734 

72 

70 

••  28.-. 

65yi 

68 

72 

714 

70 

70 

lOH 

704 

704 

70 

65 

60 

70 

71 

604 

"  24.-. 

58 

62 

66 

66 

60 

70 

704 

704 

704 

70 

504 

62 

65 

66 

68 

"  25.... 

56 

58H 

6m 

64 

674 

70 

64 

63 

634 

67 

654 

66 

654 

65 

664 

•*  28.-.. 

59V4 

62 

64 

65 

66 

72 

664 

65 

65 

66 

68 

684 

66 

66 

654 

-"  27.... 

65 

66 

66 

67 

66 

65 

65>< 

66 

66 

66 

63 

65 

654 

66 

66 

"  28.... 

56 

60 

63 

64 

654 

654 

62 

62 

68 

65 

61 

624 

68 

68 

65 

••  29.... 

54 

58 

60 

62 

644 

60 

63 

61 

61 

64 

64 

64 

684 

68 

64 

"  80.— 

58 

60 

62 

63 

64 

65 

61 

614 

62 

644 

61 

624 

624 

624 

64 

"  81.... 

57 

50 

61 

62 

68 

65 

61 

61 

62 

68 

68 

68 

624 

624 

68 

Meana^. 

64.5 

65.1 

60.6 

60.6 

67.8 

78.5 

72.2 

69.6 

60.8 

67.0 

72.0 

72.4 

70.4 

68.8 

67.6 
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Sept.,  1891. 

7  A.M. 

1P.M. 

CP.M 

Wo.!!!} 

, 

3 

6 

9 

12 

24 

8 

6 

9 

12 

24 

8 

6 

9 

12 

24 

e^t.  I.... 

57 

59 

61 

61H 

62H 

72 

65 

62 

61Vi 

62H 

67 

66 

64Vi 

68 

62H 

61 

62 

63H 

63H 

63 

70 

66 

68H 

63 

68 

67H 

66 

65 

64 

63 

•*   8.... 

63 

64 

64H 

64H 

68H 

62 

63 

64 

64 

63^ 

62 

68 

62H 

63Vi 

68Vi 

"   4.... 

67H 

50 

61 

62H 

68H 

63K 

62Vi 

62 

62H 

63 

62 

62^ 

62H 

62 

62Vi 

"   5.... 

66H 

58^ 

60 

61 

62Vi 

60 

59 

60 

60V4 

62 

60 

60 

60V4 

60Vi 

62 

"   6„.. 

65 

58 

59 

60 

61V( 

69H 

62 

60H 

60H 

62 

65 

64H 

68 

62 

61Vi 

"   7.... 

57 

60 

6m 

62 

62 

65 

62 

61H 

61H 

62 

62 

62H 

62H 

62 

62 

"   8.... 

58 

57 

59 

61 

62 

67 

61 

60 

60 

62 

62 

62^ 

62 

61H 

62 

*•   9.... 

55^ 

57 

59 

60 

S^ 

72 

63 

60 

66 

61Vi 

65 

65 

68 

62 

61 

"  10.... 

56 

59 

60 

60H 

73 

64 

62 

62 

62 

67 

66 

64V4 

68 

62 

**  .11.... 

57 

60 

61 

62 

62 

75 

66 

62H 

62 

62 

70 

68 

66H 

64 

62 

'•  12.... 

62 

64 

64H 

64 

62H 

60 

66 

65 

64 

68 

68 

67 

66 

65 

68 

*'  18.... 

62 

64 

66 

64 

63 

75 

67H 

66 

64 

63 

68H 

68H 

67 

65H 

68 

*•  14.-.. 

56 

61 

68 

64 

63 

70 

65 

68 

63 

68 

66 

65 

64 

63 

68 

••  15.... 

60 

62 

63 

68 

63 

72 

67 

64 

63H 

63 

68 

67Vi 

66 

64H 

63 

••  16.... 

58 

61 

68H 

64 

68 

73 

65H 

68H 

63H 

68H 

69 

67 

67 

66 

68 

*•  17.... 

66 

66 

66 

66 

68K 

78 

70 

67 

66 

64 

74^ 

72H 

69 

67 

64 

•*  18.... 

68 

68H 

68 

68 

65 

79 

72 

68 

65 

76 

78H 

70H 

69 

66 

"  19.... 

64H 

67 

68 

68 

65H 

80H 

71H 

68U 

67H 

66 

75 

78 

70H 

68^ 

66H 

'  20.... 

66 

67H 

68H 

68 

66 

79 

71 

68 

66 

76 

72H 

71^^ 

69 

66 

"  21.... 

67 

69 

69 

68 

66H 

81 

72H 

69V4 

68H 

66H 

75 

71H 

71 

69 

66H 

"  22.... 

67 

68H 

69 

69 

67 

81 

78 

70 

68^ 

67 

77 

74H 

71H 

69 

67 

"  *23.... 

66 

68 

68H 

68H 

67 

8m 

73 

70 

69 

07 

77H 

76 

n% 

69H 

67 

*•  24.... 

68 

69 

70 

69 

67 

81 

79 

76 

69 

67V4 

77V4 

74V4 

71 

70 

67^ 

**  25.... 

68H 

70 

70H 

70 

67V4 

80 

72^ 

70 

69H 

67V4 

77V4 

n% 

72 

70 

67^ 

"  26.... 

66 

68K 

09H 

69H 

67H 

67 

71 

71 

69 

68 

71 

n% 

71 

70 

9n% 

"  27.... 

67 

68H 

09 

69 

67V4 

68 

71 

69 

68V4 

67V4 

76 

78H 

71 

60H 

67V. 

"  28.... 

69 

70 

70 

60H 

Sit 

76 

71H 

70 

70 

67H 

07 

60 

70 

09 

67yt 

"  29.... 

60 

65 

68 

68H 

66 

65 

66 

66H 

67 

61 

64H 

66 

66H 

67 

"  ao.... 

54 

58H 

62H 

64H 

66H 

66V4 

61V4 

68 

64H 

66 

66 

68 

64 

66 

66H 

Means... 

61J) 

63^ 

64.8 

664 

64.1 

72J 

67.2 

68.8 

65.1 

64.4 

69.2 

68.1 

66.6 

65.7 

64.8 
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w 

w 

Wm-. 

^i%- 
•'^f;^/- 

'i-M- 

^  •.  ■ 

97 

-  ^ 

■1    ,  '  ^  ■-■  ■ 

Oct.,  1891. 

7  A.  M. 

1P.M. 

7  P.  M. 

Depth  in? 
inches- 

8 

6 

9 

12 

24 

3 

6 

9 

12 

24 

8 

6 

9 

12 

24 

Oct.  1.... 

53 

58 

61 

68 

65 

68 

62 

61 

62 

65 

6SH 

68 

63 

624 

644 

"   2.... 

59 

61 

62H 

68 

64 

74 

67H 

64 

6SV4 

64 

70 

69 

664 

66 

64 

"   3.... 

65 

66 

66 

66 

64 

71 

68H 

66H 

66 

64H 

70 

71 

68 

67 

66 

"   4.... 

68 

67H 

67 

67 

65 

65H 

67 

67 

66H 

65 

62 

65H 

66K 

664 

66 

•*   5.... 

54 

59 

62>y4 

64 

65 

61 

60 

6m 

63 

64H 

60 

62 

63 

68 

64 

"   6.... 

50 

55 

59 

61 

68H 

55V4 

59 

59 

60 

68 

61 

61 

61 

61 

68 

"   7.... 

54 

57 

59H 

61 

62H 

60 

58H 

59 

60 

62 

57 

59 

60 

60 

62 

"   8.... 

48 

53Vi 

57 

59 

62 

62 

56 

56H 

58 

6m 

60 

50 

58H 

584 

60 

**   9.... 

50 

55 

58 

59 

60^ 

63H 

57H 

57 

58 

60H 

60 

59 

584 

58 

604 

**  10.... 

50 

55 

56 

58^4 

60 

65 

58 

57 

58 

60H 

60H 

60 

584 

58 

60 

"  11.... 

53 

56 

56 

58H 

00 

63 

58 

68 

58H 

60 

59 

50H 

50 

58 

60 

"  12.... 

47 

53 

56 

58 

59H 

60 

65 

55^ 

67 

50^ 

68 

67 

664 

67 

694 

*•  18.... 

47 

54 

55 

57 

59 

60 

56 

66K 

66 

59 

55 

66 

67 

57 

"  14.... 

46 

56 

55 

57 

58H 

56 

56 

SS 

56H 

68H 

56 

66 

56 

564 

57^ 

*•  15.... 

46 

50 

58 

56 

58 

48 

60 

54 

673 

49 

60 

68 

64 

"  16.-.. 

44 

48 

51 

53 

57 

52 

50 

51 

52H 

66Vi 

52 

61 

52 

58 

^ 

•*  17.... 

44 

48 

50 

52H 

66 

54 

5m 

51 

52 

66  Vi 

68 

52^ 

62 

52 

"  18.... 

50 

51 

52 

52 

52H 

54 

58 

58 

58H 

55H 

58 

54 

54 

64 

68Vi 

"  19 

45 

49 

52 

53 

55 

45 

49 

51 

68 

55 

49 

50 

61 

52 

» 

••  20.... 

45 

46 

49 

51 

54M; 

48 

48 

50 

60 

54H 

48 

*». 

49 

61 

64 

"  21.... 

43 

46 

48 

51 

54 

49 

48 

49 

50 

56^ 

49 

49 

49 

51 

634 

"  22.... 

42 

45 

48 

50H 

58H 

48 

48 

48 

50 

68 

49 

49 

49 

50 

M 

"  28.... 

89 

45 

47 

56 

58 

44 

44H 

46H 

49 

54H 

44^ 

46 

47 

49 

524 

"  24.... 

40 

43H 

46H 

48 

58 

51 

48 

47 

48 

52 

47 

48 

49 

60 

614 
514 

"  25.... 

43V4 

46 

48 

49 

5m 

56 

50 

48H 

4BH 

62 

58 

68 

61 

50 

•*  26.... 

49 

50 

50 

51 

52 

58 

5m 

50H 

61 

62 

49 

61 

62 

614 

52 

"  27,— 

44 

48 

50 

50 

52 

52 

49 

49 

50 

52 

45 

48 

49 

61 

62 

"  28.... 

40 

44 

48 

50 

58 

48 

44 

46H 

49 

5m 

45 

45 

47 

48 

514 

"  29..-. 

40 

44 

46 

48 

51 

49 

46 

46 

47 

51 

50H 

49H 

48V 1 

484 

504 

•*  80.... 

49Vi 

49 

49 

49 

51 

65 

5m 

50 

50 

61 

65H 

68 

60V, 

60 

51 

"  81.... 

52 

52 

52. 

52 

51 

54 

58 

52 

52 

61 

48 

61 

62 

52 

62 

Means... 

48.4 

51.9 

58.8 

55.5 

57.2 

55.7 

68.9 

54.0 

64.9 

57.8 

64.6 

64.9 

65.0 

66.2 

66.6 

^  ;^H 
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Means  of  Monthly  Observations  on  Soil  Temperatures  at  Agricultural  College^  1891, 


Bonrsof 
Observatton. 

7  A.  M. 

1P.M. 

7  P.  M. 

Depth  in ) 
inches.,  y 

8 

6 

9 

12 

24 

3 

6 

9 

12 

24 

8 

6 

9 

12 

24 

May 

Jonsw 

53.7 

64. 

62.9 

64.5 

61.8 

48.4 

52.7 
65.4 
65.7 
66.1 
68.6 
51.9 

57. 

65.8 

67.7 

69.6 

64.8 

53.8 

56.9 
65.4 
67.2 
69.6 
66.1 
65.5 

64.9 
62.8 
65.4 
67.8 
64.8 
67.2 

65.8 
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EXPERIMENT    STATION. 

METEOROLOGICAL  OBSEkVATIONS  FOR  THE  MONTH  OF 


Open  Air. 

in 

BelatiTe  Humid- 
ity or  per  cent 
of  Saturation. 
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EXPERIMENT    STATION. 

METEOROLOGICAL  OBSERVATIONS  FOB  THE  MONTH  OP 


Thermometer  in 
Open  Air. 

Belatiye  Hamid- 
ity,  or  Per  Cent 
of  Saturation. 

Preeenreof 
Vapor  in  Inches. 

Barometer  Bednced  to 
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EXPERIMENT    STATION. 

METEOROLOGICAL  OBSERVATIONS  FOR  THE  MONTH  OF 


Open  Air. 
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EXPERIMENT    STATION. 

MBTEOBOLOaiCAL  OBSBBVATIONB  FOR  THE  MONTH  OF 


Thermometer  in 
Open  Air. 

Belative  Humid- 
ity or  per  cent 
of  Saturation. 

Preseore  of  Vapor 
in  Inches. 

Barometer,  Reduced  to 
Freeing  Point. 
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EXPERIMENT    STATION. 

METEOROLOGICAL  OBSERVATIONS  FOB  THE  MONTH  OF 


Thermometer  in 

Relatiye  Hnmid- 
ity  or  Per  Cent 
oi  Satoiation. 
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REPORT    OF    THE    ZOOLOGIST. 

President  O.  Clute,  Director  Experiment  Station: 

Dbab  Sir — Agreeably  to  a  proposition  made  by  the  Department  of 
Agriculture  of  the  United  States  government,  all  experimentation  in  con- 
nection with  the  apiary  was  turned  over  to  them  for  this  year. 

The  Department  of  Agriculture  employed  and  paid  $1,000  to  an  experi- 
enced and  eflBcient  apiarist,  Mr.  J.  H.  Larrabee  of  Vermont,  who  had 
immediate  charge  of  the  work  under  my  direction.  An  extensive  and 
valuable  series  of  experiments  was  carried  on,  and  the  results  are  given  in 
a  report  which  follows  this  one. 

The  United  States  Department  of  Agriculture  desires  to  continue  the 
experiments  here.  I  would  respectfully  recommend  that  the  plan  of  last 
year  be  continued,  except  that  Mr.  Larrabee  have  the  full  charge  and 
re8i)on8ibility  of  the  work  in  the  apiary.  He  is  a  capable  man  and  my 
work,  aside  from  the  apiary,  is  really  more  than  any  one  person  can  do 
with, justice  to  himself  and  to  the  College. 

FIGHTING   THE    PLUM   CURCULIO    WITH   THE   ABSENITES. 

In  giving  the  results  of  experiments  in  fighting  the  curculio  with  the 
arsenites  last  year,  we  stated  that  this  remedy  could  not  be  relied  on  as  a 
sure  preventive.  We  had  positive  evidence  to  that  effect.  We  also 
gave  positive  experimental  proof  that  the  insect  could  be  poisoned;  we  were 
sure.  This  year  we  sprayed  one  small  plum  orchard  (No.  1),  most  of  the 
trees  of  which  were  loaded  with  plums.  It  was  the  same  orchard  that 
was  spi^yed  last  year.  Every  tree  was  sprayed  every  ten  days,  and  after 
each  ram.  The  first  spraying  was  done  May  25,  as  by  jarring  aifd  closely 
watching  for  the  crescent  marks  made  in  egg-laying  on  the  plums,  we 
were  sure  that  there  were  no  curculio  present  before  that  time.  We  used 
London  purple,  one  pound  to  two  hundred  gallons  of  water.  As  was  true 
last  year  all  the  plums  were  stung,  and  the  crop  was  a  total  failure.  Thus 
again  we  have  positive  proof  that  we  can  not,  certainly,  in  all  cases,  save 
our  crop  by  this  method. 

We  also  took  charge  of  the  sprayingof  a  large  plum  orchard  in  South 
Haven,  owned  by  Mr.  J.  M.  Stearns.  We  sprayed  all  but  one  row  of  the 
trees,  three  hundred  in  all,  with  Bordeaux  mixture  and  London  purple, 
one  pound  of  the  latter  to  two  hundred  gallons  of  the  former.  The  first 
spraying  was  done  May  23.  Ten  trees  of  the  unsprayed  row  were  treated 
with  carbolized  lime,  and  the  balance  were  jarred  daily.  On  June  1  the 
spraying  was  repeated,  and  a^in  on  June  9.  At  each  spraying  careful 
examination  was  made,  and  the  presence  of  the  poison  on  the  tree  was  still 
very  evident;  although  hard  rains  had  occurred  in  the  interim,  no  stung 
plums  could  be  found,  and  in  all  the  jarring  only  two  curculio  were  found. 
A  few  cherries  along  the  road  were  stung.  Mr.  Steams  had  no  crop  last 
year,  and  as  the  nearest  orchard  was  about  one-half  mile  distant,  this  may 
explain  why  there  were  no  curculio  to  fight.  While  there  were  but 
few  curculio  in  neighboring  orchards,  yet  there  were  some  in  orchards 
that  bore  last  year.  One  orchardist  jarrea  twelve  trees  June  2  and  obtained 
one  hundred  and  twenty-four  curculio.  His  crop  was  ruined  by  the 
insects  last  year.  This  experiment  is  interesting  and  valuable  as  showing 
the  need  of  caution  in  forming  conclusions.  Mr.  Steams  secured  a  won- 
derful crop  of  plums  this  year,  pronounced  by  many  to  be  the  finest  crop 
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they  had  ever  seen.  If  the  orchard  had  simply  been  sprayed,  with  no 
jarring  to  test  its  value,  we  should  have  here  a  wonderful  example  of  the 
value  of  spraying  for  the  curculio,  and  yet  it  did  no  good  at  all.  That  the 
•  Bordeaux  mixture  was  very  valuable  in  protecting  against  fungi,  and 
that  it  further  served  to  prevent  any  injury  to  the  foliage,  by  the  London 
purple  there  is  much  reason  to  believe.  Last  year  Mr.  Stearns  suflfered 
seriously  from  rot,  while  this  year  there  was  no  rot  in  his  orchard.  His 
neighbors  who  did  not  spray  with  the  Bordeaux  mixture  suflfered  badly 
from  rot  this  year.  In  all  our  spraying  of  plum  trees  with  simply  London 
purple,  more  or  less  damage  was  done,  while  no  damage  occurred  where  the 
Bordeaux  mixture  was  used  with  the  arsenite.  We  wish  to  express  our 
gratitude  to  Mr.  Stearns  for  his  courtesy  and  aid  in  these  experiments. 

We  also  sprayed  another  small  orchard,  plum  orchard  No.  2,  using 
London  purple  and  Bordeaux  mixture.  This  orchard  suflfered  severely 
last  year,  but  nearly  all  the  stung  plums  were  gathered  and  destroyed.  This 
year  few  of  the  plums  were  stung,  there  was  almost  no  rot,  and  the  foliage 
was  not  at  all  injured.  It  is  not  at  all  probable,  however,  that  spraying 
saved  the  crop,  as  it  did  not  last  year,  on  these  same  trees;  and  cherries 
•close  at  hand,  like  the  plums  on  these  trees,  were  hardly  at  all  stung  this 
year.  Cherries  on  trees  near  the  other  small  plum  orchard  before  men- 
tioned were  stung  to  a  considerable  degree  this  year,  though  not  as 
badly  by  any  means  as  were  the  plums. 

This  year,  after  thinking  how  we  might  by  some  crucial  experiment 
settle  this  question  once  for  all,  we  decided  upon  the  following  plan: 
We  would  spray  one  of  two  trees  and  leave  the  other  unsprayed.  We 
would  remove  every  stung  plum  and  cover  both  trees  with  cheese  cloth,  and 
then  put  in  each  enclosure  the  same  number  of  curculio  at  the  same  time. 
After  a  week  we  would  remove  the  covers,  count  the  live  and  dead  curculio 
and  l3ie  number  of  stung  plums.  This  would  show  whether  on  the  trees, 
in  actual  practice,  the  curculio  were  poisoned  and,  if  so,  whether  such 
poison  prevented  egg-laying. 

We  tried  this  experiment  on  six  trees,  four  plum  and  two  cherry,  and 
the  following  table  shows  the  result. 


Ko. 

Tree. 

Condition. 

No.cf 
enroalia 

DeMl 
corcoUo 
foand. 

liTO 

onrcoUo 
foond. 

CareuUo 
mteliig. 

Percent 
plums 

BtODC 

100 
100 
12 
12 

it 

6 
0 

4 
0 
5 
0 

48 
97 

4 
8 
8 
8 

51 
8 

4 
4 
10 
10 

? 

Plum 

UnsDrayed .._  . 

100 

Plam 

8MSSd~::::::::::: 

80 

Flam 

Cherry 

UnsDrayed  .1 

40 

splSSr:... ::::::::: 

86 

Cherry^      

Uff^prnyed  .   . 

eo 

In  Nos.  1  and  2  the  plums  were  not  counted.  No.  1  was  so  injured 
either  by  plant  lice  or  the  London  purple,  that  the  plums  shriveled  very 
badly,  so  that  it  was  quite  impossible  to  tell  what  number  or  per  cent  were 
stung.  We  could  easily  discover  a  good  many  crescents.  This  experi- 
ment proves  conclusively  that  the  curculio  are  actually  poisoned  in  prac- 
tice; that  feeding  on  the  poisoned  fruit  or  leaves  does  not  prevent  egg- 
laying,  and  that  after  the  lapse  of  a  week  many  will  be  alive  and  lively. 
It  also  proves  that  spraying  is  helpful,  and  seems  clearly  to  indicate  that 
in  case  of  many  plums  and  few  curculio  it  would  be  an  all  sufficient 
remedy,  but  in  reverse  circumstance,  little  fruit  and  numerous  curculio, 
it  would  signally  fail  to  give  satisfactory  results.     Twigs  of  peach,  plum 
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and  cherry  bearing  fmit,  some  sprayed  either  with  London  purple,  one 
pound  to  two  hundred  gallons  of  water,  Bordeaux  mixture,  kerosene 
emulsion,  or  pjnrethro-kerosene  emulsion,  and  others  unsprayed,  were  put 
into  jars  and  curculio  added,  that  we  might  note  the  effect  on  the  insects 
and  on  the  plums.  Afterward  they  were  examined  and  the  number  of 
stung  plums  and  dead  curculio  noted.  Owing  to  lack  of  help  these  were 
not  examined  as  closely  as  we  had  planned,  but  the  results  are  interesting 
and  not  without  value. 

We  give  a  tabulated  account  of  the  experiments  with  the  results  as  far 
as  ascertained. 


Date. 

Pmit. 

si 

Condition. 

Insecticide. 

of  experi- 
ment. 

II 

|i 

|i 

i^4ytnwrirt. 

JoneU.. 

Plam ... 
Plnm... 
Cherry. 
Plom... 
Cherry.. 

45 

28 

Sprayed!::: 
Sprt^ed .... 

Sprayed.-. 
Sprayed.... 

Unsprayed. 

Unsprayed. 

Unsprayed. 

Jane  12. 
;;  19. 

80 

U 

...... 

...... 

all 

0 
5 
2 
5 
S 

7 
0 

1 

8 
0 

18 
18 
10 
0 
9 

.   5 
12 

i 

4 

12 

*• 

Lon.  pnrple 
Bordeanx... 
Lon.  porple 
Lon.  porple 

Py.  R.  Em.. 
Sl.  £ni. ..... 

'CherriMbadiy'eatenV 
Eatm'into'uid  nnder 

t4 

Peaoh.. 

skin. 

Plom... 
Plnm . 

19 

Twigs  sprayed  bat  not 
Many  stong  from  8  to 
No  crecents  to  b» 

„ 

Peaoh.. 

»» 

Cherry- 

foond. 
Foliage  not  eaten ; 
frut  badly  eaten. 

These  experiments  are  not  satisfactory,  but  clearly  show  that  the  insects 
are  poisoned,  and  that  a  certain  percentage  of  the  fruit  is  preserved  by  spray- 
ing. The  one  experiment  suggests  that  it  might  be  wise  to  try  the 
pyrethro  kerosene  emulsion  as  a  preventive  of  curculio  ravages. 


LIME    OB  BORDEAUX   MIXTUBB  WITH  THE  ABSENITES. 

Prof.  C.  P.  Gillette's  discovery  that  lime  water  or  Bordeaux  mixture 
combined  with  the  arsenites  renders  the  latter  far  less  injurious  to  foliage, 
if  not  wholly  safe,  is  certainly  a  most  valuable  one.  We  have  experi- 
mented very  extensively  this  season,  and  our  experiments  corroborate  his 
conclusions  most  fully.  We  experimented  on  all  kinds  of  fruit  trees, 
peach,  plum,  apple,  cnerry,  etc.  We  found  that  both  lime  water  and 
Bordeaux  mixture,  rendered  even  London  purple  safe  on  the  most 
susceptible  foliage  like  that  of^x>^ach,  even  though  used  much  stronger 
than  is  needed  to  destroy  insects.  We  sprayed  three  times  at  intervals  of 
ten  days  and  used  the  poison  in  the  proportion  of  one  pound  to  fifty,  to 
one  hundred,  to  one  hundred  and  fifty,  and  to  two  hundred  gallons  of  lime 
water  and  Bordeaux  mixture,  respectively.    In  every  case  we  also  use  the 

Edson  and  water  in  the  same  proportion.  The  experiments  commenced 
ay  27,  about  the  time  we  meeded  to  commence  spraying,  to  prevent 
insect  attack.  Between  two  and  three  hundred  applications  were  made. 
To  prepare  the  lime  water,  the  lime  should  be  thoroughly  slaked  and 
from  three  to  twenty  pounds  added  to  one  hundred  gallons  of  water. 
Caustic  or  unslaked  hme  is  very  injurious  to  foliage.  Hence  in  prepar- 
ing either  lime  water  or  Bordeaux  mixture,  we  mtcst  be  very  careful  to 
fMroughly  Blake  the  lime,  otherwise  instead  of  rendering  the  arsenite 
harmless,  we  shall  make  our  mixture  sure  death  to  all  roliage  that  it 


Digitized  by 


Google 


126  EXPERIMENT    STATION. 

touches.  The  Bordeaux  mixture  was  made  according  to  the  standard 
formula,  six  gallons  of  copper  sulphate  were  dissolved  in  six  gallons  of  hot 
water,  and  four  pounds  of  fresh  lime  were  thoroughly  slak^  and  mixed 
with  six  gallons  of  water.  As  soon  as  cool  the  solutions  were  mixed,  and 
ten  gallons  of  water  added,  and  it  was  ready  for  use.  When  we  use  this 
we  should  thoroughly  stir  it,  and  then  strain  through  a  coarse  cloth 
strainer  that  the  lime  particles  may  not  clog  the  pump. 

The  lime  water  and  Bordeaux  mixture  alone  did  no  harm  to  any  foliage. 
London  purple  and  lime  water,  even  one  pound  to  fifty  gallons,  did  no 
injury  even  to  peach  foliage,  and  as  one  pound  to  two  hundred  gallons 
of  water  is  as  strong  as  we  need  to  use  we  see  it  is  very  safe  to  use  London 
purple  with  lime  water  even  on  the  peach.  While  with  Bordeaux  mixture 
there  was  some  damage  with  the  stronger  mixtures,  there  was  no  injury  in 
any  case,  where  we  used  one  pound  of  the  London  purple  to  two  hundred 
gallons  of  the  Bordeaux  mixture,  even  on  the  peach.  The  London  purple 
and  water,  stronger  than  one  pound  to  two  hundred  gallons  of  water,  did 
injury  to  most  of  the  foliage,  and  one  pound  to  two  hundred  gallons  of 
water  seriously  injured  peach  foliage. 

OUR  CONCLUSION. 

In  case  we  wish  to  spray  fruit  trees  where  the  fruit  is  likely  to  rot,  or 
the  leaves  to  blight,  with  some  fungous  attack,  it  is  wise  to  combine  the 
London  purple  with  the  excellent  fungicide,  Bordeaux  mixture.  In  other 
cases,  especially  if  we  wish  to  spray  the  peach  foliage,  with  London  pur- 
ple, we  shall  be  wise  to  use  strong  lime  water,  prepared  as  explained 
above.  In  any  case  where  we  find  that  our  poison  scorches  the  foliage, 
we  should  certainly  use  either  the  lime  water  or  Bordeaux  mixture 
instead  of  pure  water. 

BORDEAUX   MIXTURE   FOR   THE  CODLING    MOTH. 

To  determine  the  relative  values  of  London  purple,  London  purple  and 
Bordeaux  mixture,  and  the  Bordeaux  mixture  alone,  in  protecting  against 
the  Codling  Moth,  Carpocapsa  pomonella,  we  sprayed  two  apple  trees  with 
«ach.  We  sprayed  each  tree  twice,  first  on  May  26  and  again  June  10.  By 
actual  count,  the  per  cent  of  wormy  apples  on  the  trees  treated  with  London 
purple  was  three  and  one-third,  on  those  treated  with  Bordeaux  mixture, 
twenty-six  and  one-fourth;  while  on  the  two  treef  treated  with  London 

«urple  and  Bordeaux  mixture,  ten  and  one-third  per  cent  were  wormy, 
'hese  results  were  determined  July  10,  alter  which,  unfortunately,  no 
examination  was  made.  The  experiment  was  not  very  satisfactory,  as  the 
trees  were  not  all  the  same  variety,  nor  were  they  all  early  fruit.  One 
treated  with  London  purple  alone  was  an  early  crab  apple,  which  has  pre- 
viously been  seriously  attacked,  and  the  other  was  a  Wagener.  The  two 
treated  with  Bordeaux  mixture  alone  were  Grimes'  Golden  and  Maiden's 
Blush,  the  other  two  were  Red  Astrachan  and  Duchess  of  Aldenburgh. 
One  tree,  a  Northern  Spy,  was  treated  the  first  time  with  London  purple 
alone,  and  the  second  time  with  London  purple  and  Bordeaux  mixture. 
Fifteen  per  cent  of  the  apples  were  wormy.  The  apples  on  this  tree  rotted 
very  badly,  which  has  never  been  the  case  before.  Many  apples  were 
wholly  rotten  before  the  end  of  September. 

This  experiment  shows  what  we  demonstrated  years  ago,  that  London 
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purple  or  Paris  green  is  an  excellent  preventive.  It  seems  to  indicate 
that  Bordeaux  mixture  alone  is  of  little  or  no  value,  and  that  when  com- 
bined with  London  purple,  it  makes  the  latter  less  effective.  It  would 
seem  that  this  could  hardly  be  true.  It  must  be  remembered  that  the  two 
trees  thus  treated  bore  early  fruit.  The  experiment  is  only  tentative  and 
ought  to  be  more  carefully  tried  another  year. 

BORDEAUX    MIXTURE    ON    PLUMS. 

The  plums  on  one  of  our  plum  trees  have  rotted  very  seriously  for 
years.  This  year  we  sprayed  this  tree  with  London  purple  and  Bordeaux 
mixture.  This  was  applied  once  before  bloom,  once  just  as  the  calicos 
were  falling  from  the  fruit,  and  twice  afterward  at  intervals  of  ten  days  each. 
This  season  there  was  no  rot  at  all.  If  we  are  to  spray  plum  trees'  for  the 
curculio,  we  have  a  double  reason  to  mix  the  poison  with  Bordeaux 
mixture.     We  save  the  foliage  from  blight,  and  the  fruit  from  rot. 

HOW  STRONG  SHALL  WE  USE  LONDON  PURPLE? 

Some  years  ago,  we  tried  a  series  of  experiments  to  determine  the  mini- 
mum strength  of  London  purple  or  Paris  CTeen,  that  would  surely  prove 
effective  in  the  destruction  of  insects.  The  conclusion  was  that  one 
pound  to  two  hundred  gallons  of  water  was  as  weak  as  we  could  safely  use 
it.  This  year  we  repeated  the  experiments.  We  used  two  species  of  oak 
caterpillar,  Anisota  stigTna^  and  Anisota  lenatoria^  a  hairy  caterpillar 
on  the  oak  Halisidota  tesselata^  the  cabbage  caterpillar  Pieris  rajpae^ 
the  potato  beetle,  Doryphora  ten-lineata,  both  larva  and  imago,  and  the 
honey  bee.  All  except  the  honey  bee  were  treated  out  doors  on  the  plants 
or  trees  and  all,  including  bees,  were  fed  in  cages  in  the  laboratory.  We 
used  the  London  purple  one  pound  to  two  hundred,  to  three  hundred,  to 
four  hundred  and  to  five  hundred  gallons  of  water.  In  every  case,  cme 
Xx>und  to  two  hundred  gallons  of  water  was  quickly  fatal.  The  weaKer 
mixtures  were  not  satisfactory,  especially  on  the  older  larvae  and 
the  imago.  The  weakest  mixture,  one  pound  to  five  hundred  gallons  of 
water,  failed  to  do  thorough  work  in  every  case.  The  other  mixtures,  one 
pound  to  three  hundred  and  to  four  hundred  gallons  of  water  were  tardy 
in  their  action  and  did  not  do  the  execution  that  one  to  two  hundred 
did.  One  to  two  hundred  kiUed  the  honey  bees  and  the  imago  potato  bee- 
tles, almost  invariably  within  twenty-four  hours.  We  find  that  larvae  suc- 
cumb to  the  poison  more  quickly  than  do  imago,  and  that  young  or  small 
larvae  die  more  quickly  than  do  older  and  larger  ones. 

THE   CONCLUSION. 

Thus  our  experiments  agree  with  those  previously  made  in  fixing  upon 
one  pound  to  two  hundred  gallons  of  water  as  the  most  desirable  propor- 
tion to  use  in  all  cases.  There  is  so  little  difference  between  London  pur- 
ple and  Paris  green  that  the  same  strength  should  be  used  with  both 
poisons. 

POISONING    BEE8. 

,    We  see  from  the  above  that  the  regular  proportion  is  fatal   to  the 
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honey  bee.  This  makes  it  imperative  that  fruit  trees  be  not  sprayed 
while  in  blossom.  It  may  be  done  just  before  or  any  time  afterward,  but 
never  during  the  seasoh  of  bloom, 

THE  PEAB  AND  OHEBBY  TREE  SLUG. 

As  was  stated  in  the  report  of  last  year,  this  insect,  Erisoampa  (Selan- 
dria)  cerorsiy  Peck,  was  very  common  and  destructive  in  1890.  Last  year 
it  was  the  second  brood,  which  comes  in  September,  that  was  so  conspic- 
uous; I  suggested  that  the  explanation  might  rest  in  the  mild  winter. 
Last  winter  was  also  very  mild,  and  that  my  suggestion  had  force  appears 
in  the  exceeding  abundance  of  these  slugs  this  season.  The  early  brood, 
by  far  the  most  to  be  dreaded,  came  upon  us  in  June  in  fore*.  We  tried 
8i5raying  with  the  arsenites  and  with  kerosene  emulsion,  as  stated  in  Bul- 
letin No.  76  and  exterminated  the  slugs  in  quick  order.  Thus  either  of 
these  insecticides  may  be  used  as  is  most  convenient.  In  case  the  plant  lice 
are  threatening  the  life  of  the  trees  at  the  same  time  as  was  true  of  the 
cherry  lice  Myzus  (Aphis)  cerasij  Fabr.,  the  past  June,  then  we  had  better, 
by  all  means,  use  the  kerosene  emulsion  and  destroy  both  insects  at  one 
and  the  same  time.  As  stated  in  the  last  report,  common  wood  ashes 
thrown  onto  the  tree  kills  these  slugs  and  is  a  cheap  remedy.  The  ashes 
will  also  be  valuable  as  a  fertilizer. 

TRAPPING    OUT-WOBMS. 

This  season  we  continued  the  experiments  in  trapping  cut-worms.  We 
used  mullein,  grass  and  dock  traps.  Each  kind  attracts  the  insects,  and  we 
could  not  see  any  superiority  of  one  kind  that  would  lead  us  to  recom- 
mend it  above  another. 

The  only  point  is  to  select  or  prepare  such  traps  as  will  not  dry  up 
quickly.  The  thick  leaves  of  the  mullein  keep  them  from  wilting  for 
some  days.  Prof.  James  Fletcher,  of  Ontario,  recommends  binding  the 
grass  into  bundles.  This  would  cost  some  labor,  and  is  not  necessary; 
and  unless  the  compact  mass  would  evaporate  less  rapidly,  and  so  remain 
fresh  longer,  we  do  not  think  it  would  pay  to  form  the  bundles.  We 
poisoned  the  mulliens,  by  dipping  them  into  London  purple  and  water, 
one  pound  to  two  hundred  gallons.  We  find  the  cut-worms  are  not 
speedily  poisoned  and  in  some  cases  not  at  all.  It  is  easy  to  gather  them 
from  under  the  bunches,  and  I  think  more  experiments  are  required  to 
determine  whether  it  is  better  to  poison  the  traps,  and  leave  them  to  do 
all  the  work,  or  to  simply  put  the  bunches  about  the  field  and  each  morn- 
ing gather  and  kill  the  cut-worms.  I  believe  that  in  these  cut-worm  traps 
or  bunches  of  green  herbage  scattered  thickly  about  the  field  we  have  a 
practical  and  not  very  expensive  solution  of  this  terrible  cut-worm  evil. 

TH3    FIFTEEN  SPOTTED   LADY  BIBD  BEETLE. 

This  is  our  largest  lady  bird  beetle,  and  has  usually  been  a  rather  rare 
insect  with  us  here.  This  year  with  the  advent  of  the  plum  aphis  scourge 
its  numbers  seemed  to  increase  very  rapidly,  so  that  by  July  as  the  pupae 
were  formed  on  the  leaves  and  fruit  (Fig.  2.)  of  the  plum,  scores  of 
farmers  and  fruit  growers  sent  it  to  me  as  a  new  enemy  of  the  plum  and 
wished  to  know  how  they  might  get  rid  of  the  pest.    It  was  a  pleasant 
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duty  to  inform  all  such  that  this  was  no  enemy,  but  an  excellent  fridnd: 
that  they  should  not  wish  to  destroy  it  biit  to  enqourage  its  presence  and 
good  work  of  destroying  the  blighting  aphides. 

This  beetle — Anatia,  fifteen  pundaia,  Oliver,  like  all  of  this  family, 
CoccmellidfiB,  is  nearly  hemispherical  (Fig.  1.). 
In  color  it  varies  from  a  light  yellow  or  straw  color 
through  a  rich  dark  brown  to  almost  black.  The 
thorax  varies  hardly  less  than  the  wing  covers,  rang- 
ing from  a  cream  to  a  dark  brown.  The  head,  eyes 
^and  extremities  of  the  jaws  are  black,  with  a  semi- 
circle just  within  and  a  small  dot  just  below  each 
eye.  The  tip  of  the  clypeus,  base  of  each  jaw,  and  the 
antennae  vary  from  cream  color  to  brown.  The 
thorax  is  marked  by  a  very  large  central  black  spot, 
and  a  smaller  one  at  the  posterior  lateral  angles.  The 
Fig.h  Beetle.  central  spot  is  broken  by  two  small  light  spots 
just  in  front  of  the  scutellum.  While  these  spots  like  those  on  the  wing 
covers  are  always  present,  they  are  quite  obscure  in  the  darkest  spec- 
imens. On  each  wing  cover  there  are  seven  black  spots,  one  near  the 
anterior  lateral  angle  and  the  others  in  two  transverse  rows  of  three  each, 
which  divide  the  elytra  into  three  nearly  equal  portions.  A  single  V- 
shaped  black  spot  includes  the  black  scutellum,  and  extends  back  on  each 
wing  cover.  Nearly  the  whole  under  surface  is  black,  except  the  mouth 
organs,  tibisD  and  tarsi,  which  are  light  colored,  varying  from  light  yellow 
to  dark  brown.    The  length  is  from  seven  to  ten  m.  m.  ( .28  to  .4  in.). 

THE  PUPA, 

The  pupa,  which  fastens  on  a  leaf  or  plum  (Fig.  2.)  is  light  yellow, 
more  elongated  than  is  the  imago.  There  are  usually 
six,  often  more,  black  spots  on  tne  thorax,  two  on  the 
anterior,  and  four  on  the  posterior  margin.  The  wing 
pads  are  usually  margined  with  black,  internally,  and 
have  spots,  usually  two  on  the  external  margin.  On  the 
abdomen  are  two  sub-dorsal  rows  of  black  spots  which 
are  usually  wanting  on  the  second,  third  and  last  two 
abdominal  rings.  There  are  also  large  black  spots  on 
the  sides  of  the  segments  just  back  of  the  wing  stubs. 
The  two  segments  with  these  lateral  black  spots,  and 
the  one  next  back  of  them  have  strong  spines.  .  Beneath 
they  are  yellowish  marked  with  black,  becoming  more 
black  as  they  near  the  imago.  Average  length  seven 
m.  m.  (.28  in.).  The  insects  are  in  the  pupa  state  about 
two  weeks. 

Fig.  2.    Papa. 
THE     LARVA. 

The  larva  is  elongated,  tapering  behind.  It  is  black  with  a  narrow 
yellow  band  just  back  of  the  head  and  a  yellow  spot  on  the  prothorax. 
A  narrow  lateral  margin,  most  marked  along  the  base  of  the  abdomen, 
is  also  yellow.  There  are  six  longitudinal  rows  of  stiff  spines,  four  dorsal 
on  the  black  area,  and  one  on  each  lateral  margin,  extending  from  the 
yellow  lines.    Beneath  it  is  marbled  with  black  and  yellow.    The  six  tho- 
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racife  legs  usually  found  in  grubs  or  the  larvae  of  beetles  are  black.     Length 
thirteen  m.  m.  (.52  in.). 

THE  POPLAR  LEAF  BEETLE. 

Dr.  A.  S.  Packard,  in  his  admirable  work  on  forest  insects,  edition  of 
1890,  only  mentions  one  Chrysomelid  that  works  on  the  poplar.  This  is 
Metachroma  (chrysomela)  pallida,  Say.  Last  spring  our  common  poplar 
Populus  tremuloides  was  seriously  attacked  by  Ooniocteria  Pallida,  Linn. 
Early  in  June  it  was  so  common  as  to  skeletonize  the  leaves  extensively, 
and  really  injured  the  trees  very  seriously.  While  the  beetles  came  iforth 
in  June,  we  could  find  no  eggs,  nor  any  second  brood  of  larvae.  Owing 
to  loss  of  an  assistant,  who  was  called  to  another  college,  we  were  unable 
to  give  the  attention  to  this  insect  that  we  desired,  and  so  no  larvae  or 
pupae  were  preserved. 

DESCRIPTION  OP  BEETLE. 

The  beetle  (Fig.  3)  is  light  brown  with  black  spots, 
varying  in  number  and  size.  The  eyes,  and  all  that 
part  of  the  head  back  of  a  line  connecting  their  front 
margins,  are  black,  while  all  in  front  of  this  line,  includ- 
j  ing  the  antennae  and  mouth  parts,  is  brown.  On  the 
[thorax  is  a  large  black  triangle,  having  for  its  base  the 
posterior  edge  of  the  thorax.  Its  apex  is  truncated, 
and  extends  nearly  to  the  middle  of  the  front  edge  of 
the  thorax.    The  rront  lateral  angles  of  the  thorax  are 

^    brown  and  are  often  connected  with  the  same  color 

Fig.  8.  Imago.  aloug  the  front  of  the  thorax.  A  V-shaped  yellow  spot 
extends  back  from  the  middle  of  the  front  margin  of  the  thorax.  The 
thorax  is  irregularly  punctured.  The  punctures  near  the  posterior  angles 
are  coarse.  Each  elytrum,  or  wing  cover,  has  ten  rows  of  punctures.  The 
scutellum  is  black.  There  are  usually  five  black  spots  on  each  wing 
cover,  one  pair  near  the  anterior  end,  one  pair  back  of  the  middle,  and  one 
small  one  midway  between  the  outer  ones  of  the  two  pairs  just  mentioned. 
All  of  these  spots  except  the  inner  one  of  the  front  pair  may  be  absent. 
The  hind  pair  may  be  connected,  and  rarely  the  entire  middle  third  of  the 
wing  covert  may  be  black.    The  whole  under  side  of  the  body,  except  the 

fibula,  legs,  tip  and  occasionally  the  sutures  of  the  abdomen,  which  are  yel- 
owish  brown,  are  black.  The  beetle  varies  slightly  in  size.  The  average 
length  is  about  six  m.  m.  (.24  in.).  This  beetle  seems  to  have  a  wide  dis- 
tribution, as  I  have  specimens  from  New  Hampshire,  Wyoming  and 
California. 

THE  PEAR   BLIGHT  BEETLE. 

This  small  brown  beetle,  Xylehorus  pyrty  Peck,  has  done  no  small  damage 
in  several  sections  during  the  past  year.  We  received  a  section  of  a  pear 
tree,  reported  sound  and  vigorous  till  the  insect  attacked  it.  It  was  sent 
us  in  August.  We  secured  several  males  and  females  which  came  forth  in 
September,  from  the  2d  to  the  15th. 

jreck's  description  of  the  female  (Massachusetts  Journal,  1816,  p.  206) 
is  as  follows:     "It  is  one-tenth  of  an  inch  long,  four  one  hundredths  in 
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diameter,  of  a  deep  brown  color,  the  legs  and  antennae  paler  and  of  a 
rust  color,  the  thorax  in  front  is  rough  with  small  tubercles  which  point 
upwards,  and  is  studded  with  erect  bristles,  as  are  also  the  elytra  or  wing 
cases  and  other  parts  of  the  body.  The  elytra  are  striated  with  slightly 
impressed  points  and  between  the  series  of  points  are  rows  of  bristles. 
The  plane  of  the  anterior  opening  of  the  thorax,  which  receives  the  head 
is  nearly  at  right  angles  to  that  which  joins  the  abdomen,^  so  that  the  head 
is  entirely  underneath.  The  eyes  are  oblong,  and  the  antennae  inserted  at 
the  lower  and  anterior  edge." 

Zimmerman  in  Transactions  of  the  Entomological  Society,  Vol.  2,  p.  144 

describes  the  female  as  one-eighth  of  an  inch 
long  and  shining  black,  otherwise  his  descrip- 
,      tion  does  not  differ  from  that  of  Peck. 

I  should  call  the  beetle  (Fig  4  b.)  shining 
black  with  a  tendency  to  brown;  and  should 
speak  of  all  the  femora   as   blact  and   the 
k  tibiae  and  tarsi  as  rust  red. 
/    ■  .^. .         \     The  male  (Fig.  4  a.)  is  much  shorter  than 
i     '*'     j?  the  female,     it  answers  LeConte's  description 
^   '  \      \       (    of  X.  obesus  (Transactions  Am.  Entomolog- 

Pig.  4.-a  Male,  b  Female.         ical  Society,  Vol.  2,  p.  159),  which  is  as  follows: 
^'  Short  and  stout,  cylindrical,  blackish  brown,  thinly  clothed  with  long,  soft, 
erect,  pale  hairs,  antennae  reddish  brown,  head  convex,  coarsely  but  not ' 
densely  punctured;  prothorax  rather  broader  than  long;  strongly  roughened 
with  subacute  tubercles  in  front,  nearly  smooth  behind;  elytra  with  rows 
of  large  punctures,  not  very  closely  set,  intervals  flat,  marked  with  small ' 
distant  punctures,   from   which  proceed   the  long  hairs;   tip  .obliquely, 
declivous,  not  tuberculate,  but  with  the  striae  somewhat  impressed,  and 
the    side    and  tip    acutely  margined.      Length   three  m.  m.   (.12  in.). 
Virginia,  Massachusetts  and  Canada." 

The  above  description  answers  very  well  for  our  specimens.  Ours 
(Pig.  4  b.)  are  not  cylindrical.  The  abdomen  is  broader  than  the  thorax, 
and  the  insect  is  only  two  m.  m.  long.  The  femora  in  the  male  are  nearly 
as  reddish  as  are  the  tibiae  and  tarsi.  The  male  is  much  more  abruptly 
declivous  behind  than  in  the  female. 

The  editors  of  Insect  Life,  Vol.  2,  p.  279,  regard  X.  pyri  and  X.  dispar  of 
Europe  as  identical.  They  also  state  that  the  larvae  are  not  lignivorous, 
but  feed  on  fungi.  The  boring,  they  think,  is  all  done  by  the  beetles. 
These  make  the  tunnels  in  which  to  lay  their  eggs.  These  insects  work  in 
both  the  trunk  and  twigs,  and  do  much  harm  in  both  localities. 

There  seems  to  be  many  more  females  than  males.  In  some  smooth  bur- 
rows we  took  about  fifty  of  the  beetles  lying  closely,  end  to  end,  all  but 
four  of  which  were  females. 

The  only  remedy  suggested  by  Peck,  Harris,  Fitch,  Lintner,  etc.,  for 
this  pest  18  to  cut  and  burn  the  infested  twigs  as  soon  as  the  withering 
leaves  betray  the  work  of  the  beetles.  I  believe  the  carbolic  acid  and  soap 
wash  applied  to  the  trunks  would  prevent  their  work.  I  have  tried  this 
preventive  with  seeming  success  against  the  peach  bark  borer. 

Pheoeotribus  liminaris,  Harr.  works  on  the  peach  and  elm  much 
as  does  this  insect  on  the  pear.  Harris'  Insects  Injurious  to  Vegetation 
p.  90,  states  that  this  beetle  also  works  on  apple,  plum  and  apricot 
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SYBPHUS  PLY  ICHNEUMONID. 

The  past  season  has  been  noted  for  the  numerous  plant  lice,  especially 
on  the  plum  and  wheat.  Our  common  syrphus  fly  which  I  have  named  aft 
Syrphus  Americanus  Weid,  in  our  collection,  has  been  very  numerous. 
The  larvsB  existed  in  very  great  numbers  on  both  plum  foliage  and  on  the 
wheat  heads.  These  blind,  footless  maggots  seemed  everywhere  pushing 
their  sharp  pointed  mouth  end  in  search  of  their  luckless  victims,  the 
plant  lice,  which  they  must  have  destroyed  by  the  millions.  This  larva 
was  illustrated  in  Bulletin  No.  51. 

The  puparium  (Fig.  5.)  is  rough,  oval  and  striated, 
transversely  appearing  as  if  made  up  of  many  se^ents.  The  I 
posterior  end  is  larger  and  rounded,  the  anterior  one  more 
pointed,  smaller,  and  bearing  at  its  upper  edge  two  short, 
closely  approximated  tubercles.  The  length  is  seven  m.  m. 
(.28  inch). 
The  imago  or  mature  fly  (Fig.  6.)  is  black,  striped  with      Kg.  5. 

yellow.  The  eyes  which  are  very  large 
meet  above  in  the  male  (Fig.  6.),  but 
are  separated  by  a  narrow  vertex  in  the 
female.  There  are  three  ocelli  or 
simple  eyes.  Even  in  the  male  a  pos- 
terior emargination  upon  the  vertex^ 
between  the  compound  eyes  receives- 
)the  three  ocelli.  The  hypostoma  and 
front,  the  part  of  the  head  above  the 
mouth  and  between  the  eyes,  is  light 
yellow  and  thickly  set  with  short,  light 
Fig.  6.  Female  and  Head  of  Male.  hairs.    The  antennsB  are  dark  varying 

to  yellow.  The  thorax  is  glossy  green,  bearing  light  hairs,  which  are 
dense  and  long  at  the  lateral  margins.  The  scutellum  is  yellowish  white 
and  covered  with  long  hairs.  The  wings  are  transparent  hyaline  and  the 
halteres  are  yellowish.  The  legs  are  hairy  and  yellow,  except  the  base  of 
anterior  and  middle  femora,  posterior  femora  and  middle  of  posterior 
tibiae  which  are  black.  The  abdomen  is  black  with  five  yellow  transverse 
stripes.  The  anterior  stripe  is  often  broken  in  the  middle,  when  there  is 
a  yellow  spot  on  each  side  underneath  the  thorax.  The  abdomen  yellowish^ 
with  a  sublateral  black  longitudinal  line.  The  female  is  ten  m.  m. 
(.4  of  an  inch)  long,  the  male  a  very  little  shorter. 

These  flies  are  to  be  found  very  early  in  the  season,  and  at  almost  any 
date  thereafter.  There  must  be  several  broods,  and  their  good  offices  to- 
stay  the  ravages  of  the  lice  can  hardly  be  overestimated. 

SYRPHUS    FLY    ICHNEUMON. 

Late  in  summer,  and  especially  in  autumn,  verv  manv  of  the  pupariumft 
(Figs.  5.)  were  found  with  a  large,  irregular  hole  in  the  upper  posterior 
surface.  From  these  came,  both  in  the  field  and  in  the  laboratory,  a 
large  number  of  Ichneumon  flies.  These  parasites  were  exceedingly 
numerous.  We  usually  welcome  Ichneumonid,  and  all  other  parasites^ 
but  these  destroy  a  valued  friend,  and  thus  are  not  our  friends.  This  syr- 
phus fly,  Ichneumonid  is  Bassus  Sycophanta,  Walsh.  E.  T.  Cresson  in 
Transactions  Entomological  Society,  Vol.  2,  p    112  gives  the  following: 
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• 
-description  of  this  fly:  Male  and  female  black;  anterior  orbits  in  female, 
face  entirely  in  male,  clypeus,  mandibles,  palpi,  spot  on  each  side  of  meso- 
ihorax,  tegulaB.  two  spots  beneath,  spot  beneath  posterior  wing,  scutellum 
more  or  less,  and  four  coxae,  and  trochanters  white  or  yellowish  white; 
posterior  tibiae  except  broad  white  annulus,  and  their  tarsi  black;  some- 
times the  posterior  tibiae  are  tricolored — black,  white  and  reddish,  some- 
times reddish  and  white.  Clypeus  sub-bilobed  in  front,  metathorax 
abruptly  truncated  behind,  with  the  disk  and  posterior  portion  coarsely 
reticulated;  wings  hyaline,  iridescent,  nervures  and  stigma  blackish,  the 
latter  pale  at  base,  areolet  wanting;  legs  and  abdomen  reddish;  often  the 
basal  segments  more  or  less,  and  the  three  or  four  apical  segments  black; 
the  first  four  segments  with  a  deep  transverse  line  behind  the  middle;  first 
segment  equilateral  raised  on  the  disk,  and  bicarinate,  basal  half  of 
second,  third  and  fourth  segments  rugulose,  remainder  smooth  and  shin- 
ing; some  specimens  have  the  abdomen  black  with  a  brood  reddish  median 
band.  Length  two-twelfths  to  three-twelfths  of  an  inch.  Habitat,  Con- 
necticut, New  York,  Pennsylvania,  Delaware  and  Illinois. 

Our  specimens  (Fig.  1)  are  quite  uniform. 
There  is  a  rectangular  white  spot  on  the  post 
scutellum.  The  clypeus,  mouth  parts  and  four 
anterior  coxae  and  trochanters  are  often  red. 
pThe  posterior  tibiae  are  black  .at  base,  then 
white  and  then  black,  and  at  the  end  red.  The 
length  is  six  m.  m.  (about  one-fourth  of  an 
inch). 

GBAIN    BEETLES. 

Fig^  7.  Since  I  published  Bulletin  No.  58,  treating 

of  insecticides,  in  which  I  explained  the  use  of  bisulphide  of  carbon  to 
destroy  grain  insects,  I  have  received  many  specimens  of  insects  from 
millers  and  many  inquiries  about  the  use  of  carbon  bisulphide  to  extermi- 
nate grain  pests  in  mills.  The  most  common  insect  sent  me  is  ^hat  I 
have  called  the  wee  grain  beetle  Silvanus  Surinamensis,  and  which  I 
described  with  illustration  in  our  report — Michigan  State  Board  of  Agri- 
culture—for 1889,  p.  150.  The  beetle  is  very  small  (3  m.  m.  or  twelve 
one-hundred ths  of  an  inch  long)  cylindrical,  brown,  and  easily  told  by  the 
aerrate  margins  of  the  thorax. 

THE    WEE   FLOUR   BEETLE. 

Thepresent  season  I  have  received  from  Texas,  Ohio,  Michigan,  Colo- 
rado, Kansas  and  Mississippi  what  I  name  the  wee  flour  beetle.  I  also 
have  it  in  our  collection  from  Kansas,  Louisiana,  Georgia  and  Florida 
As  it  belongs  to  the  same  family  as  the  old  flour  beetle,  Tenebrio  Molitor, 
Linn — Tenebrionidae — I  think  my  name  a  good  one.  This,  however,  like 
the  larger  species  does  not  confine  its  attack  to  flour,  or  even  to  ground 
grain.  It  is  not  only  many  times  smaller  than  the  old  flour  beetle,  but  is 
brown  instead  of  black.  In  form  and  proportions  the  two 
beetles  are  much  alike.  The  name  of  this  species  is  Tribolium 
ferrugineum^  Pab.  As  I  do  not  find  any  mention  of  this  species 
(Fig.  8.),  even  in  Dr.  C.  V.  Reley's  writings,  I  gladly  give  a  descrip- 
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• 
tion:  The  color  is  bright  brown.  Head  densely  punctured, 
narrower  than  thorax,  restricted  behind  the  eyes,  sunken  nealrly 
]to  the  eyes  in  the  thorax.  Eyes  black,  deeply  emarginate, 
extending  underneath  the  head.  Antennae  arising  from  beneath 
•  the  head  in  front  of  the  eyes,  eleven  jointed,  clavate,  the  last 
three  joints  enlarged.  These  three  joints,  and  the  labrum 
bearing  yellowish  hairs.  Jaws  curved,  tipped  with  black. 
***  *  Thorax  margined  rectangular,  wider  than  long,  thickly  punct- 
ured; posterior  angles  slightly  rounded.  The  elytra  are  same  width  as 
the  prothorax,  and  are  marked  with  about  twelve  depressed  longitudinal 
lines,  separated  by  ridges  or  carinse.  Each  depressed  line  contains  a  row 
of  punctures.  Epipleura  almost  obsolete  near  tip  of  elytra.  Legs  and 
under  surface  brown,  posterior  part  of  abdomen  tending  to  black.  Legs 
hairy,  tibial  spurs  present.  Whole  under  surface  punctured.  Length 
three  and  one-half  m.  m.  (.14  of  an  inch). 

THE  GEAIN  WEEVIL. 

The  grain  weevils  have  long  been  known  as  insects  destructive  to  stored 
grain.  This  has  led  many  to  call  the  wheat  midge,  which  attacks  the 
wheat  kernels  while  in  the  milk  the  weevil.  This  is  a  great  error.  The 
wheat  midge  .is  an  orange  colored  two  winged  fly,  closely  related  to  the 
Hessian  fly,  which  destroys  the  plant  by  working  on  the  stem,  while  the 
weevil  is  a  beetle.  Again  millers  are  apt  to  call  everything,  even  the 
I  insects  described  above,  that  they  find  attacking  the  grain  in  their  mills, 
a  weevil.  The  true  weevils  (Fig.  9.)  are  snout  beetles.  That  is,  they 
have  a  snout  or  rostrum  which  projects  in  front  of  the  head.  The  female 
beetle  uses  this  snout  to  make  a  hole  in  the  grain,  much  as  the  plum  cur- 
culio,  another  snout  beetle,  does  in  the  plmn,  in  which  the  single  egg  is 
laid.  From  this  egg  a  white  footless  grub  hatches.  This  grub  eats  the 
kernel,  often  leaving  only  a  very  thin  outer  shell.  Thus  the  kernel  may 
look  well  but  be  wholly  worthless.  In  about  six  weeks,  from  the  egg  the 
beetle  comes  again.  Thus  there  may  be  several  broods  in  a  season;  so 
insects  are  more  troublesome  in  warm  climates.  Thus  they  have  caused 
more  annoyance  and  alarm  in  the  south  than  in  the  north.  After  the 
Centennial  Exposition  in  1876,  I  received  thefte  weevils  from  several 
farmers  in  Michigan.  They  had  secured  grain  at  the  great  fair  and  got 
more  than  they  knew  of.  "let  in  every  case  these  weevils  disappeared  at 
once,  and  seemed  to  awaken  no  alarm  after  the  first  year.  This  season  I 
have  received  these  weevils  from  as  far  north  as  Mason  county,  Michigan. 
It  is  easy  to  see  how  by  the  frequent  interchange  of  grain  from  north  to 
south  and  the  reverse,  it  would  be  easy  to  distribute  such  insects.  It  is 
also  apparent  that  in  mills  and  elevators  that  are  kept  warm,  even  southern 
insects  might  survive,  and  even  thrive,  as  far  north  as  Michigan.  The 
past  two  very  warm  winters  may  also  have  had  influence  in  enabling  the 
weevils  to  develop  in  this  State. 
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There  are  three  species  of  these  weevils,  Calandra 
Ort/zce,  Linn,  or  rice  weevil,  Calandra  Granaria,  Linn, 
(Fig.  9)  and  Calandra  remofepundata^  Gyll,  which  are 
very  much  alike,  so  I  have  often  wondered  if  they  were 
not  all  varieties  of  one  and  the  same  species.  The  first 
'jspecies  is  reddish  brown,  varying  to  dark  brown,  with 
two  lighter  reddish  spots  on  each  ely trum  or  wing  cover. 
The  second  species  (Fig.  9)  is  much  the  same  in 
color,  without  the  reddish  spots.  It  is  often  described 
as  larger  than  the  rice  weevil,  but  our  species  do  not 
average  very  much  larger.    The  third  species  is  black; 

all  (Fig.  9)  have  a  long  thorax,  nearly  as  long  as  the 

Fig.  9.  (irfidn  Weevil,  abdomen.  The  thorax  is  broadly  margined  anteriorly. 
The  beak  bends  down  slightly,  and  all  are  covered  on  the  head  and  thorax 
with  punctures,  which  are  more  dense  in  or y zee  and  granaHa  than  in  remote- 
punctata.  On  each  elytrum  or  wing  cover  there  are  about  ten  depressed 
punctulate  lines.  The  legs  are  brown,  the  antennae  are  clavate,  the  club 
oval,  and  the  eyes  which  are  near  the  base  of  the  rostrum  are  black.  ^ 
Length  nearly  five  m.  m.  (two-tenths  of  an  inch).  From  some  wheat  wee- 
vils received  from  Peru,  South  America,  we  reared "  a  large  number  of 
chalcid  flies,  of  the  genus  Meraporus. 

In  Bulletin  No.  58, 1  recited  the  successful  experience  of  a  miller  in 
freeing  a  large  mill  of  these  several  pests,  which  appeared  in  such  over- 
whelming numbers  as  to  nearly  discourage  him.  He  used  bisulphide  of 
carbon.  He  savs  that  he  no  longer  fears  mill  insects.  He  can  easily 
keep  his  mill  free  of  the  pests.  I  now  have  reports  of  a  number  of 
millers  who  have  had  a  veiy  similar  experience.  Two  or  three,  on  the 
other  hand,  have  reported  failure.  In  such  cases,  I  believe  there  was 
a  lack  of  thoroughness,  or  else  perhaps,  the  liquid  was  not  genuine.  One 
miller  sent  me  some  of  the  wee  flour  beetles.  He  wrote  that  he  had 
treated  his  whole  establishment,  and  not  meeting  success  he  bottled  up  a 
few  beetles  and  turned  in  a  teaspoonful  of  the  carbon  bisulphide.  The 
next  morning  the  beetles  were  all  right,  and  he  sent  them  to  me  in  the 
same  bottle.  They  came  to  me  alive  and  lively.  I  turned  a  few  drops  of 
the  liquid  into  the  bottle,  and  all  were  dead  in  a  very  brief  period.  It  is 
quite  evident  that  he  had  a  spurious  article.  There  is  no  doubt  hut  that  a 
thorough  use  of  the  carbon  bisulphide  will  kill  all  insects, 

USING    CABBON    BISULPHIDE. 

In  treating  a  mill  it  will  be  necessary,  in  order  to  do  thorough  work,  to 
use  from  one  hundred  to  three  hundred  pounds  of  the  liquid,  depending 
upon  the  size  and  capacity  of  the  mill. 

Before  applying  the  liquid  all  fire  should  be  entirely  removed  from  the 
building.  We  must  never  forget  that  this  licjuid  quickly  volatilizes,  and 
that  the  vapor  is  very  inflammable  and  explosive.  In  steam  mills,  if  the 
furnaces  are  connected  with  the  mill  all  fire  from  the  fire  boxes  must  be 
SURELT  removed.  Watch  must  be  kept  that  no  fire,  lighted  match^  ^^S^^' 
etc.,  is  taken  into  the  mill  till  ventilation  removes  all  the  vapor.  The 
vapor  is  quick  to  escape  with  opportunity,  and  it  is  so  odorous  that  it  is 
very  easy  to  tell  when  it  is  all  removed.  Again  before  applying  the  liquid 
the  mill  should  be  closed  as  tightly  as  possible.  The  best  way  to  apply 
the  liquid  is  in  open  vessels  placed  high  up,  and  by  spraying  or  sprinkling 
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it  in  the  rooms.  In  this  last  case  the  air  soon  fills  with  the  poisonous 
vapors  and  becomes  very  oppressive.  Usually  those  applying  it  commence 
at  the  top  story  and  sprinkle  each  story  from  top  to  basement.  The  vapor 
is  heavier  than  air  so  that  before  those  applying  the  liquid  reach  the  base- 
ment, the  air  is  wholly  unfit  and  dangerous  to  breathe.  It  were  better  to 
commence  at  the  bottom  and  go  up,  sprinkling  the  upper  story  last.  Then 
one  could  go  out  a  window  onto  a  tall  ladder,  or  go  quickly,  breathing  as 
little  as  possible,  down  the  stairs.  An  easy  and  safe  way  to  apply  the 
poison  would  be  to  use  a  tall  ladder  and  by  aid  of  a  pump  throw  the  liquid 
through  windows  into  the  several  rooms.  This  may  not  be  necessary,  but 
it  would  certainly  be  safe  and  comfortable.  The  point  to  consider  is  to 
get  it  into  the  room  so  that  it  will  vaporize  speedily,  that  is,  sprinkle  or 
spray  it,  and  at  the  same  time  avc>id  breathing  the  vapors. 

As  no  fire  must  ever  be  brought  near,  it  is  better  to  spray  Saturday  P. 
M.,  then  close  all  tight  till  Monday  A.  M.,  when  all  doors  and  windows 
are  opened.  The  vapors  soon  pass  Qut,  and  absence  of  the  disagreeable 
odors  will  indicate  when  all  is  safe,  so  that  the  fires  may  be  again  lighted. 
Where  bins  are  full  of  grain  I  have  used,  as  explained  in  Bulletin  58, 
a  gas  pipe  with  a  close  fitting  rod  inside  of  it,  pushing  all  down  into  the 
grain,  withdrawing  the  rod  and  turi^ing  in  the  liquid.  As  already  stated, 
the  vapor  is  heavier  than  air,  so  it  might  be  enough  to  simply  throw 
it  onto  the  grain.  We  must  be  thorough,  and  this  demands  a  very  dense 
vapor  of  the  bisulphide  of  carbon.  I  believe  with  cleanliness  and  a  wise 
use  of  this  liquid,  no  miller  need  be  troubled  with  insects. 

THE  LAOE  WING  BUGS. 

The  TingitidsB  are  unique  and  beautiful,  and  so  are  among  the  most 
interesting  and  easily  identified  of  all  the  families  of  the  Heteropterous 
Hemiptera.  The  prothorax  is  more  or  less  expanded,  and  this  expansion 
with  the  wing  covers  are  beautifully  reticulated,  usually  white  with 
brownish  markings,  and  reminds  us  of  delicate  lace.  They  are  very  small 
but  frequently  so  numerous  as  to  nearly  cover  the  leaves  on  which  we  find 
them.  The  Tingitids  are  further  characterized  by  absence  of  ocelli,  four 
jointed  beak  and  antennae,  two  jointed  tarsi,  and  most  peculiar  of  all,  a 
prosterior  projection  of  the  pronotum  which  seems  to  replace  the 
scutellum,  which  is  very  feebly  developed. 

The  species  of  the  genus  Corythuca  have  the  outer  margins  of  the 
wing  covers  elevated  and  a  broad  rounded  projection  extending  outward 
and  upward  on  each  side  of  the  pronotum. 

We  have  taken  Corythuca  Amorphe,  Walsh,  on  oak  and  asters.  It  also 
works  on  the  hawthorn.  This  insect  is  white  marked  with  brown,  as  in 
the  figure.  Arcuata,  Say,  is  a  much  sjKitted  variety  of  this  species.  We 
find  some  of  them  almost  immaculate.  The  body  of  the  insect  is  black; 
the  antennsB  and  legs  flesh  colored;  a  prominent  elevated  sort  of  reticulated 
hood  which  narrows  anteriorly,  surmounts  the  head.  This  is  more  or  less 
marked  with  brown.  The  projection  to  the  pronotum  has  a  median  ridjge. 
The  humeral  angles  of  the  wing  covers  are  right  angled  and  each  wing 
cover  is  marked  with  a  heavy  median  elevation,  which  has  a  central 
longitudinal  ridge.  The  wings  are  margined  with  cilia,  which  gives  the 
name.    The  insect  is  three  m.  m.  (.12  of  an  inch)  long. 
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The  Linden  or  bass-wood  tingis,  Gargnphia 
amorphcBy  Walsh  (Fig.  10),  which  we  have  found 
very  common  on  tne  foliage  df  this  tree  belongs 
to  the  genns  Gargaphia.  In  this  genus,  the 
outer  margin  of  the  wing  coverp  and  the  lateral 
projections  of  the  pronotum  extend  out  and  up, 
but  the  latter  are  narrow.  The  wing  covers  have 
no  humeral  angles,  but  curve  in  front  to  the 
pronotum.  In  &.  amorphce  (Fig.  10)  the  inflated 
head  cover  is  small;  three  carinse,  or  ridges,  mark 
the  black  pronotum  and  extend  on  its  posterior 
projection. 
^^^^  An  oval  shaped  basin,  limited  by  a  pronounced 

"^Kg-ioT"  ridge,  marks  the  inner  front  portion  of    each 

wing.  While  the  general  color  is  whitish,  there  is'a  brownish  tinge  which 
is  pronounced  on  the  ridges,  legs  and  antennsB.  The  last  joint  of  the 
antennae  and  tarsi  is  black.  These  insects,  though  so  small,  are  so 
exceedingly  numerous  that  they  extract  the  juices  very  largely  and  cause 
the  leaves  to  spot  and  even  dry  up. 

The  insects  of  this  family  are  found  as  nymphs  and  imago  all 
through  the  season.  They' hibernate  as  imago,  crawling  for  protection 
in  crevices,  under  bark  scales,  ete. 

REMEDIES. 

Like  plant  lice,  and  many  of  the  true  bugs,  these  Tingitids  are  easily 
destroyed  by  use  of  the  kerosene  emulsion.    This  should  be  applied  with  a  . 
force  pump  as  soon  as  the  insects  are  noticed  on  the  leaves. 

BUD  AND  TWIG  MOTHS. 

The  past  season  the  fruit  trees,  especially  apple,  plum  and  peach,  have 
suffered  in  Michigan  as  never  before,  by  species  of  small  moths,  which 
in  some  cases  nearly  defoliated  the  trees.  Three  species  of  these  we 
reared  in  great  numbers  together  with  their  parasites.  The  Apple  Bud 
moth,  Tmeiocera  ocellana,  Schiff.  This  moth,  never  very  rare,  has  done 
unusual  harm  the  past  season.  In  many  parts  of  Michigan  and  adjacent 
states  it  has  seriously  interfered  with  the  crop  of  fruit  and  vigor  of  the 
trees.  We  reared  this  species  from  both  plum  and  apple.  It  is  said  to 
work  on  the  pear,  cherry  and  blackberry  and  some  species  of  oak. 

^^_a^  The  moth  (Fig.  11)  expands  15  m.  m.  (.6  of 

^^^^i^^^^        fi^  inch).    The  head,  thorax,  basal  third,  and 

^^H^^^HSv        tip  of  the  front  wings  are  dark  gray,  while  the 

^BHHPBI^         center  band,  broadest  in  front,  is  grayish  white, 

"  with  a  yellowish  tinge.      Dashes  of  dark  color, 

^^^1^^  1  ^^  ^  nearly  black,  mark  tne  grayish  tip,  and  oblique 

\^^fc^      1        '^^y^]ine&  appear  on  the  front  margin  of  the  light 
^s^^  ^/     bands.    Just  beyond  the  lower  outer  angle  of 

Fig.  u.  the  light  bcmd  are  dark  spote  followed  by  a 

bluish  spot.  •  A  bluish  line  is  seen  beyond  the  dark  dashes,  running  at 
right  angles  to  them.  In  some  specimens  the  central  band  is  quite  dark. 
and  often  the  spote  and  lines  of  dark  color  are  more  prominent.  The  hind 
wings  above  and  below,  and  the  abdomen  are  dusky  gray.    The  under 
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side  of  the  front  wings  is  still  darker,  and  often  bears  dark  lines  and  spots 
on  the  front  margin.     We  took  the  moths  the  last  of  June. 

The  eggs,  according  to  Fernald  (see  Bulletin  No.  12,  Massachusetts 
Experiment  Station),  are  laid  in  clusters  of  from  seven  to  eleven,  often 
overlapping  each  other,  are  dirty  white  and  hatch  in  from  eight  to  eleven 
days.  The  young  larva  covers  itself,  says  Fernald,  with  a  thin  web,  under 
which  it  eats  the  epidermis  of  the  tenderest  leaves.  In  early  May, 
the  time  the  caterpillars  do  the  great  damage,  they  are  dark  brown 
with  a  darker,  almost  black,  head,  thoracic  shield  and  anal  shield,  the  lat- 
ter is  not  so  dark.  Small  black  pilose  tubercles  are  seen  on  each  ring. 
The  mouth  organs  and  legs  are  nearly  black.  The  insect  began  pupating 
May  28  and  as  late  as  June  10,  there  were  yet  a  few  larvsB.  The  full- 
grown  larva  measures  ten  m.  m.  (.4  of  an  inch)  in  length. 

The  pupa  (Fig.  ll)  is  brown,  the  abdomen  being  lighter  than  the 
thorax,  wings,  antennae,  etc.  The  abdominal  rings  project  slightly  behind 
and  are  serrate.  The  last  segment  has  six  short  spines  which  project 
back.  It  is  six  m.  m.  (.25  of  an  inch)  long.  The  moths  .commenced  to 
appear  June  15  and  continued  even  to  July. 

Prof.  Fernald  states  that  the  larva  in  winter  is  protected  by  the  thin  web, 
already  referred  to,  and  a  case  or  tube  of  its  own  excrement.  In  early 
May  the  larvae  attack  the  leaf  and  flower  buds,  and  do  great  damaga 
Later  the  leaves  are  wound  around  forming  a  tunnel  or  tube.  In  this  the 
larvae  live  and  eat  the  inside  of  the  leaf,  or  epidermis,  so  that  all  soon 
appears  like  a  bunch  of  dead  leaves. 

The  remedy  is  obvious.  Spray  the  trees  early,  just  as  the  buds  begin  to 
unfoldy  with  London  purple  and  lime  water,  one  pound  to  two  hundred 
gallons.     If  delayed  too  long  it  will  not  be  effective. 

APPLE   BUD   MOTH    BRACONID. 

We  reared  a  parasite  from  the  Tmetocera  Ocellana,  Microdus  Laticinctus 
Cressow,  which  was  very  common,  and  will  surely  do  much  to  stay  the 
ravages  of  this  pest. 

In  this  parasite  the  abdominal  sutures  are 
as  usual.  Clyi)eus  not  emarginate  and  it  and  the 
jaws  are  typical;  the  second  sub-marginal  cell^ 
is  minute.  There  are  three  sub-marginal  cells; 
face  normal.  The  first  sub-marginal  and  the  first 
discoidal  cell  are  confluent  (Fig.  12.)  and  there 
is  a  rugulose  furrow  on  the  pleura. 

The  original  description  (See  Canadian 
Entomologist,  Vol.  5,  p.  53.)  is  as  follows: 
Male — small,  black,  shining;  mandibles  and 
palpi  pale;  metathorax  scabrous;  tegulae  pale 
honey  yellow;  wings  hyaline,  iridescent, 
stigma  blackish;  legs,  honey  yellow;  posterior 
coxae  dusky  at  base  beneath,  their  tibiae 
yellow,  broadly  black  at  tips,  their  tarsi  fuscous;  abdomen  shining  black; 
first  segment  longitudinally  striated,  second  yellowish,  remainder  polished- 
Length  .20  inch.  • 

This  description  is  very  exact,  and  accurate  for  our  species.  I  append 
a  description  of  the  female  (Fig.  12.),  the  same  as  the  male  except  that 
the  posterior  coxae  are  black,  and  the  abdomen  entirely  black.    The  oviduct 
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is  brownish  yellow,  as  long  as  the  body  and  the  guides  of  the  ovipositor  are 
black,  long,  recurved  and  hairy.  Length  four  m.  m.  (.16  of  an  inch)* 
The  males  in  our  collection  are  shorter  than  Cresson's  description  would 
indicate.  They  are  about  three  and  one-half  m.  m.  (.14  of  an  inch)  long. 
In  our  specimens  the  marginal  cell  is  very  narrow.  In  this  they  diflFer 
from  other  species  of  the  genus  in  our  collection  which  usually  have  a 
broad  marginal  cell.  The  end  of  this  cell  is  always  distant  from  the 
end  of  the  wing. 

THE   ROSE   LEAF-EOLLER— CAOCECIA   ROSACEANA   HARR. 

The  rose  or  banded  leaf- roller  (Fig.  13.)  has  also  done  serious  damage 
to  various  fruit  trees  the  past  season,  especially  the  apple.  It  is  not 
uncommon  any  season,  but  the  last  season  it  has  been  so  abundant  that 
great  injury  has  occurred  because  of  its  ravages.  It  works  on  nearly  all 
our  rosaceous,  shrubs  and  trees,  including  raspberry  and  strawberry,  and 
on  currants  and  gooseberry. 

This  is  one  of  the  Tortricid  moths — Family  Tortricidae  or  Leaf- Rollers. 
The  primary  wings  are  very  broad  at  base  (Fig.  13  a.)  and  the  caterpillars 

roll  leaves  about  them  as  they  feed. 

The  color  of  the  moth  is  cinnamon 
brown,  varying  to  light  brown  or  even 
olivaceous.      Several  narrow  wavy  and 
.  three  broad  darker  oblique  bands  extend 
across  the  front  wings  (Fig.  13  a. ).    The 
abdomen  and  posterior  win^  are  light 
^colored   with  a  yellowish   tinge.      The 
moth  expands  from  two  to  two  and  one- 
C  ^         ^half    c.    m.       We   reared   many  moths 

^«- 13.  which  issued  about  the  middle  of  June, 

the  first  we  noticed  came  out  June  8. 

The  larva  is  hidden  by  rolling  from  three  to  five  tender  leaves  into  a 
large  incomplete  oblate  spheroidal  chamber.  The  silk  threads  attach  to 
to  the  edge  of  the  leaves  and  cross  and  recross  the  chamber.  On  these 
the  larva  rests.  Upon  any  disturbance  the  larva  drops  from  the  chamber 
and  hangs  suspended  by  a  thread.  The  rolled  leaves  shelter,  protect  and 
serve  the  larva  for  food.  The  larva  (Fig.  13  b.)  is  light  green,  with  a 
darker  green  dorsal  stripe.  A  variety  is  reddish  or  brown.  The  head 
varies  from  brown  to  black,  and  the  cervical  or  thoracic  shield  is 
either  green  or  brown.  In  both  cases  it  is  bordered  anteriorly  with  a 
white  stripe.  The  usual  sixteen  legs  of  leaf -rollers  are  well  developed,  and 
the  larva  is  quite  hairy.  It  is  fifteen  m.  m.  (.6  of  an  inch)  long.  In 
feeding  on  the  buds  and  tender  foliage  in  early  May  this  leaf-roller  does 
much  damage.  It  pupates  in  the  chamber  formed  by  the  rolled  up  leaves 
and  rests,  as  does  the  larva,  on  the  cross  threads.  It  also  spins  a  very 
slight  cocoon  about  itself,  or  we  might  say  it  lines  the  chamber  with  a 
slight  web  of  silk.  The  pupa  is  quite  thick.  It  is  light  brown,  the 
abdominal  rings  which  are  darker,  are  thickly  set  behind  with  stiflF  hairs 
which  project  backwards,  and  aid  in  pushing  the  chrysalis  from  its  leafy 
prison  just  before  the  moth  is  to  escape.  It  is  eleven  m.  m.  (.44  of  an 
inch)  long. 

A  second  brood  works  in  autumn,  but  the  more  abundant  foliage,  and 
the  lessened  number  of  insects,  because  of  enemies  and  the  lateness  of  the 
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season,  makes  the  damage  done  by  this  brood  comparatively  slight.     We 
•  have  the  larvsB  even  to  this  date,  Oct  5. 

The  remedy  is  the  same  as  for  the  apple  bud  moth,  London  purple  in 
lime  water  early  in  May.  Thus  we  may  destroy  both  of  these  insects  by 
the  one  application. 

THE  ROSE  LEAF-BOLLEB,   ICHNEDMONID. 

From  the  rose  leaf -roller  we  reared  a  great  numbef  of  large  Ichneumonids, 
which  must  do  very  much  to  hold  this  pest  in  check.  The  species  is 
Glypta  simplicipes,  Walsh.  It  is  very  large  for  so  small  a  host,  and  after 
eating  the  leaf-roller  nearly  fills  the  cocoon. 

The  costal  and  subcostal  nervures  are  confluent,  so  that  there  is  no  cos- 
tal cell.  The  first  subcostal  and  discoidal  cells  are  also  confluent. 
There  are  also  two  recurrent  nervures.  Thus  we  have  the  family  Tchneu- 
monidae.  The  ovipositor  is  exserted,  and  more  than  half  as  long  as  the 
abdomen,  which  is  sessile.  There  is  no  oreolt.  The  abdomen  is 
depressed;  the  mesothorax  punctate  not  rugose;  anterior  tarsi  not  twice  as 
long  as  the  tibise;  the  segments  of  abdomen  from  two  to  four  with  oblique 
depressions;  these  segments  wider  than  long;  anterior  femora  not  emargi- 
nate  beneath;  ovipositor  arising  from  the  tip  of  the  body;  scutellum 
rounded  at  top;  tarsal  claws  pectinate;  and  ovipositor  as  long  as  the  abdo- 
men ;  the  above  characters  determine  the  genus,  Glypta.  The  original 
description  which  applies  very  exactly  to  our  specimens  (see  Transactions 
American  Entomological  Society,  Vol.  Ill,  p.  156)  is  as  loUows: 

Female,  black;  clypeus,  mandibles,  except  tips,  palpi  tegulse,  line  before 
and  spot  on  scutellum,  yellowish  white;  antennae,  brown  black,  paler 
beneath  except  base;  legs,  including  coxae,  reddish  yellow;  posterior  pair 
darker,  their  tibiae, except  base,  and  their  tarsi  more  or  less  blackish;  wings 
hyaline  faintly  dusky;  surface  of  body  densely  punctured,  confluently  so 
on  the  abdomen,  and  with  a  short  pale  glittering  pile;  face  scarcely  promi- 
nent medially;  metathorax  rounded,  coarsely  punctured,  with  distinct 
elevated  lines;  abdomen,  robust,  broader  than  usual,  the  oblique  lines  very 
deeply  impressed — making  the  basal  corners  of  the  segments  very  promi- 
nent; apical  margin  of  the  fourth  and  remaining  segments  smooth  and 
E^lished;  venter,  whitish;  ovipositor  nearly  as  long  as  the  abdomen, 
ength  five  lines.  The  male  has  the  four  anterior  legs  in  front,  and  their 
coxae  and  trochanters  yellowish  white;  anfl  the  pleurae  sometimes  more  or 
less  reddish,  as  are  also  the  flanks  of  the  metathorax  in  one  specimen, 
probably  immature;  the  entire  body  is  varied  with  pale  ferruginous.  Length 
four  and  one-half  to  five  lines.  Hibitat,  Massachusetts,  New  York,  Illinois. 
Very  common  and  easily  distinguished  from  all  others,  by  the  nonanulated 
hind  legs,  broad  abdomen,  white  mouth  and  spot  on  scutellum. 

The  only  thing  to  correct  in  the  above  for  our  specimens  is  the  follow- 
ing: there  is  in  the  female  no  yellowish  white  line  in  front  of  the  scutel- 
lum, but  we  always  find  one  extending  obliquely  up  and  forward  from  the 
tegulae  in  front  of  the  scutum.  The  antennae  are  often  dusky  or  black 
throughout;  but  more  frequently  brownish  in  the  middle  ana  dusky  at 
extremities.  The  enlarged  basal  joint  is  always  shining  black.  The 
raised  longitudinal  lines  on  the  metathorax  may  be  connected  by  a  similar 
short  cross  line  which  is  often  absent  The  posterior  legs  are  often 
hardly  darker  than  the  others,  all  of  which  are  reddish  brown.  Our  males 
are  all  black  and  differ  very  little  from  the  females  in  markings  or  colora- 
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tion.  Both  sexes  have  two  slightly  carved  lines  on  the  basal  segment  of 
the  abdomen,  but  these  are  most  plainly  marked  in  the  males.  The 
antennaB  vary  from  dusky  to  brown,  and  the  posterior  tibij©  may  be 
entirely  dusky.  Tne  extreme  base  of  the  first  abdominal  joint  in  the 
male,  and  occasionally  in  the  females  is  brown.  The  males  are  slightly 
smaller  than  the  females.  They  are  a  little  less  than  one  c.  m.  (.4  of  an 
inch)  long,  while  the  females  are  one  c.  m.  exclusive  of  antennse  and 
ovipositor. 

OTHEB  SPECIES. 

We  also  reared  the  apple  bud  moth,  Braconid-Microdus  Laticinctus 
(Pig.  14.),  a  single  specimen  in  our  breeding  cage  containing  the  rose 
leaf-roller.  This  might  have  come  from  an  unnotic^  Tmetocera  ocellana 
larva,  but  we  think  not. 

We  reared  a  single  sipecimen  of  another  Braconid,  a  species  of  micro- 
centrus,  from  the  rose  Tartricid.  This  species  is  black  with  yellow  mark- 
ings. The  head,  metanotum,  and  abdomen  are  black;  the  mesonotum 
and  meso  and  meta  pleurites,  dark  or  blackish  brown;  the  epistoma  and, 
pronotum,  brown;  the  mouth  organs,  basal  joints  of  antennae,  propleuritest 
the  stemites  of  the  entire  thorax,  all  of  the  legs,  and  the  ovipositor,  ligh 
yellow;  while  the  antennae  and*  guides  to  the  ovipositor  are  dusky* 
Length  four  m.  m.  (.16  of  an  inch). 

THE  PEACH   TWIG  MOTH. 

This  small  tineid  moth,  Anarria  Lineatella,  Zell — a  pruinella,  Clem — 
has  done  tremendous  damage  in  Michigan  the  past  season.  It  has  been 
particularly  destructive  to  young  trees,  not  only  in  Central  Michigan  but 
all  along  the  lake  shore,  especially  in  the  more  northern  counties.  This 
insect  sometimes  attacks  strawberries,  see  "  Saunders'  Insects  Injurious  to 
Fruits,"  p.  321.  It  has  long  been  known  as  a  serious  pest  to  the  peach. 
See  Glover's  Annual  Report,  Department  of  Agriculture,  1872,  p.  112. 
Comstock's  Report,  Department  of  Agriculture,  1879,  p.  255,  gives  a 
pretty  full  description  of  the  insect  as  an  enemy  of  the  peach.  Prof. 
Lintner  in  his  characteristic  manner  gives  a  very  full  and  accurate 
description  of  the  moth  and  its  history  and  habits,  and  states  that  it  is  a 
not  uncommon  peach  enemy  in  New  YorL     First  report,  p.  151. 

The  following  is  Dr.  Clement's  description  of  the  moth.  Proceed. 
Acad.  Nat.  Science,  Phil.,  1860,  p.  169:  *'Head  and  face  pale 
gray,  thorax  dark  gray;  labial  palpi,  dark  fuscous  externally,  and  pale 
gray  at  the  end;  terminal  joint  gray,  dusted  with  dark  fuscous;  antenna© 
grayish,  annulated  with  dark  brown;  fore  wings  gray,  dusted  with 
blackish  brown,  with  a  few  blackish  brown  spots  along  the  costa,  the 
largest  in  the  middle,  and  short  blackish  brown  streaks  on  the  median 
nervure,  subcostal  in  the  fold,  and  one  or  two  at  the  tip  of  the  wing;  cilia 
fuscous  gray.  Hind  wings,  fuscous  gray;  cilia,  gray  tinted  with 
yellowish." 
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The  above  description  enables  one  to  identify 
the  species.     I  add  the  following  from  my  notes 
on  the  moth:  (Fig.  14a)  The  head  and  posterior 
wings  are  light  gray;  the  thorax,  front  wings  and 
abdomen  dark  gray.     The  second  joint  of  the 
labial  palpi  (Fig.  14d)  is  heavy,  prolonged  in 
front,   and  dark  gray;   the   third  joint  is  slim, 
erect,  light  gray  at  base,  then  dark  gray,  with  a 
^  small  tip  of  light  gray.   The  markings  on  the  wings 
^    vary  somewhat;  but  are  well  shown  in  the  figure. 
Pig.  14.  The  black  spots  and  lines  are  always  present,  and 

are  often  accompanied  with  small  white  spots.     The  moth  expands  thir- 
teen mm.  (.42  of  an  inch). 

The  larvflB  (Fig.  14b)  vary  from  reddish  brown  to  dusky  brown,  and  are 
ringed  iat  the  junction  of  the  segments  with  lighter  brown.  The  head, 
thoracic,  and  oval  shields  are  yellowish  brown,  brown  or  black.  Beneath 
the  color  is  lighter.  Each  segment  bears  a  few  light  hairs,  which  come 
from  minute  tubercles  near  the  hinder  margins  of  the  segments.  It  may 
drop  by  a  thread  when  disturbed.  The  young  larva  in  May  eats  the  buds 
and  into  the  twigs — now  an  inch  or  more  long — the  stem  dies  and  of 
course  the  leaves  wither.  Sometimes  we  found  the  twigs  cut  off.  The 
oozing  gum  tells  where  the  larva  entered  the  young  twig.  Often  we  found 
the  hollow  twigs  empty;  but  the  fecal  pellets,  which  are  always  found  with 
the  larva  in  the  hollow  stem,  tell  surely  that  this  insect  did  the  mischief. 
I  saw  whole  orchards  last  June,  which  were  almost  defoliated  by  this 
minute  insect.  The  larvae  later  in  the  season  eat  into  the  fruit,  at  least  I 
have  such  reports  from  several  peach  growers.  This  is  a  second  brood 
which  works  in  August.  The  larva  is  about  8  mm.  (.32  of  an  inch)  in 
length.  The  larva  pupates  in  a  very  slijjht  cocoon  among  the  dead  leaves 
or  in  any  concealed  spot.  The  pupa  (Fig.  14c)  is  of  the  usual  form  and 
color,  and  smooth  even  on  the  hind  margins  of  the  segments.  The  moths 
commence  issuing  June  15  and  continued  to  come  forth  until  the  very 
close  of  the  month.    They  remain  in  the  pupa  state  about  two  weeks. 

Dr.  C.  V.  Riley — Insect  Life,  Vol.  1,  p.  196 — recommends  picking  off  the 
young  twigs  as  soon  as  the  dead  or  withering  leaves  reveal  the  presence 
of  the  enemy.  This  would  be  very  tedious.  Spraying  with  the  arsenites 
in  lime  water  if  applied  early,  would  I  think,  destroy  the  caterpillars. 
The  diflSiculty  would  be,  that  we  should  have  no  reminder  that  treatment 
was  necessary,  and  would  very  likely  neglect  to  apply  the  remedy. 

In  case  such  action  is  taken,  we  must  surely  use  lime  water  instead  of 
just  water,  else  the  foliage  will  be  seriously  injured.    I  should  use  one 

Eound  of  London  purple  and  three  or  four  pounds  of  thorou8:nly  slaked 
me  to  three  hundred  gallons  of  water  and  apply  just  as  the  buds  are 
opening.  In  case  the  insect  should  appear  each  year,  then  each  peach 
grower  will  expect  an  attack,  just  as  tne  apple  grower  expects  an  attack 
from  the  codling  moth,  and  so  would  always  be  prepared  to  commence 
warfare,  without  a  reminder,  from  the  insect. 

We  have  much  reason  to  hope  and  expect  that  this  insect  will  not  con- 
tinue to  do  so  much  harm.  We  reared  the  past  season  a  very  large  num- 
ber of  Chalcid  flies,  which  must  greatly  reduce  its  numbers,  if  they  do  not 
make  its  harm  too  insignificant  to  attract  attention. , 
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PEACH  TWIG  MOTH  CHALOID. 


This  very  small  insect  i^e  have  reared  in  large  numbers.  It  is  Copido- 
soma  variegatumy  Howard.  The  description — Insect  Life,  Vol.  1,  p.  197 
— is  as  follows: 

Length  .93  m.  m;  expanse,  2.2  m.  m.;  greatest  width  of  fore  wing,  .49  m 
m.  Club  of  antennae  flattened,  rounded  at  tip,  as  long  as  all  of  the  other 
funicle  joints  together;  pedicel  twice  as  long  as  first  funicle  joint.  Punc- 
tuation of  the  head  and  thorax  as  in  C.  gelechise,  marginal  vein  of  fore 
wings  entirely  wanting.  General  color  black,  with  brilliant  metallic 
green  lustre;  scape  of  antenna  black,  white  at  tip;  pedicel  black;  first  four 
funicle  joints  white;  joints  five  and  six  of  funicle  brown;  club,  brown;  all 
coxae  metallic;  all  femora  and  tibiae  dark  brown,  white  at  tips;  all  tarsi 
white.  Described  from  six  females,  all  bred  from  a  single  larva  of  Anar- 
9ta  lineatella,  which  was  inflated  as  are  the  larvae  which  harbor  other 
species  of  copidosoma. 

The  above  description  answers 
well  for  our  specimens  (Fig.  15), 
especially  if  we  consider  the  speci- 
fic name  variegatum.  I  should  call 
the  color  purplish  brown,  glistening, 
though  it  varies  to  nearly  black. 
The  scutum  and  abdomen  have  a 
greenish  metallic  reflection,  and 
nearly  the  whole  body  is  minutely 
shagreened.  The  form  of  the  body 
is  well  shown  in  the  figure.  The 
abdomnen  is  curiously  shortened 
and  triangular.  The  knees  are  whitish,  and  the  posterior  tarsi  are  occa- 
sionally dusky.  In  some  of  the  specimens  the  entire  antennae  are 
yellowish.    Yet  in  nearly  all  the  color  is  as  described  above. 


Fi«.15. 


THE  IMPOBTBD  OABBAGE  LEAF  MINEB. 


This  insect  which  I  have  reared  from  the  cabbage  in  previous  years, 
we  reared  in  large  numbers  from  the  turnips  the  present  season.  The 
moth  (Fig.  16)  is  dark  gray,  varying  to  a  coppery 
brown.  The  head,  thorax  and  posterior  margin  of 
the  front  wings  are  white,  or  yellowish  white.  The 
white  stripes  on  the  wings  are  notched  in  front.  As 
the  wings  are  closed,  a  conspicuous  white  line 
extends  the  whole  length  of  the  moth,  alon^  the 
back,  from  the  head  to  the  tips  of  the  wings. 
Obscure  white  spots  may  be  seen  on  the  costal  mar- 
gin of  the  front  wings,  and  the  whole  gray  surface  may 
be  specked  with  black.  The  antennae  are  prettily  ringed  with  white  and 
dark  gray.  The  entire  hind  wings,  including  the  wide  fringe  is  cold  gray, 
as  is  the  under  surface  of  all  the  wings.  The  abdomen,  under  side  of  the 
body  and  legs,  are  dirty  white,  varying  to  gray  or  even  dark  gray.  Length, 
fifteen  mm.  (.6  of  an  inch).  The  small  green  larvae  are  quite  hairy. 
They  work  on  the  leaves,  and  upon  disturbance  are  quick  to  fall  to  the 

Sound,  or  hang  by  means  of  a  silken  thread  which  they  spin  as  they  fall, 
le  beautiful  chrysalis  is   light,  mottled  with   reddish   brown,   and  is 
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inside  a  very  thin  cocoon,  so  slight  that  the  pupa  shows  distinctly  through 
it  ^-  ^ 

It  is  generally  stated,  and  I  think  correctly,  that  the  larvae  feed,  the  first 
brood  in  late  June,  the  second  brood  in  September;  the  moths  fly  in  May  and 
August,  while  the  insect  passes  the  winter  as  a  pupa.  This  season  we 
found  multitudes  of  the  moths  flying  October  15,  while  nearly  full 
grown  larv8B  and  pupaa  were  easily  found  at  the  sam6  date.  The  unusually 
warm  fall  may  have  caused,  in  this  case,  acceleration  in  the  developments 

These  insects  when  very  numerous  do  much  harm,  especially  the  early 
brood,  as  then  the  plants  are  small  and  not  able  to  resist  attack.  A  very 
weak  mixture  of  London  purple,  even  one  pound  to  three  hundred  gallons 
of  water,  we  had  better  use  lime  water  in  all  such  cases,  will  always 
destroy  these  and  allied  pests.  Pyrethrum  and  even  water  alone  have 
been  recommended,  but  I  am  sure  that  the  arsenites  will  give  the  best 
satisfaction. 

In  closing  I  wish  to  commend  especially  the  faithful  and  able  assistance 
of  Mr.  G.  C.  Davis,  and  the  valuable  aid  of  Mr.  C.  F.  Baker.  AH  the 
illustrations  are  original.  Mr.  Davis  made  from  the  insects  the  drawings 
for  figures  1  to  12,  inclusive,  14  and  15,  and  Mr.  Baker  those  for 
figures  13  and  16.  To  Mr.  Davis  belongs  great  credit  for  his  arduous 
and  patient  work  in  adding  to  the  size  and  value  of  our  excellent 
collections. 

A.  J.COOK. 
Agbioultural  (College,  Michigan,  ) 
November  19,  1891.  ) 
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The  following  report  is  a  duplicate  of  the  report  of  experiments  made 
for  the  Department  of  Agriculture  under  an  arrangement  made  with  them 
in  the  Autumn  of  1890.  The  report  was  made  to  Dr.  C.  V.  Riley,  the 
chief  of  the  Division  of  Entomology. 

The  past  season  has  been  very  unfavorable  for  apicultural  experiments^ 
not  only  in  Michigan  but  throughout  the  entire  country.  The  secretion 
of  nectar  from  clover  and  indeed  from  nearly  all  other  honey  plants  was 
very  meagre  indeed.  In  Michigan  the  season  has  been  peculiar  for  drouth 
and  cold.  The  exceptionally  cool  temperature  has  been  very  general 
throughout  the  country,  while  in  many  sections  there  has  been  an  excess 
of  rainfall. 

As  the  honey  production  has  been  very  light  in  nearly  all  sections,  it 
would  seem  that  the  low  temperature  might  be  the  chief  cause  of  the 
light  honey  crop  for  this  season. 

SPECIAL   PLANTING  FOB  HONEY. 

The  experiments  this  season  have  been  a  continuation  of  those  of  the 
past  three  years.  The  aim  was  to  determine  whether  it  would  be  profit- 
able  or  not  to  plant  solely  with  the  view  of  increasing  the  acreage  of 
honey  plants  and  so  the  production  of  honey. 

As  the  expense  of  planting,  use  of  land,  and  danger  of  failure  to  secure 
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a  crop  are  considered,  we  see  that  unless  a  field  of  plants  which  have  no 
value  except  for  honey  is  almost  sure  to  give  us  honey  with  but  little  care 
after  planting,  and  to  hold  its  own  against  weeds,  drouth  and  all 
discouragement,  will  not  pay  the  expense  incurred  in  planting  it. 

THE  CHAPMAN   HONEY   PLANT. 

As  this  plant  has  been  very  highly  extolled,  was  lauded  by  a  special 
committee  selected  to  examine  it,  and  has  been  widely  distributed  by  the 
government,  it  was  considered  a  very  desirable  plant  for  experiment. 
Quite  a  large  area  was  planted  to  this  Echinopa  sphaerocephalus  on  two 
successive  years.  The  soil  was  clay  loam.  The  ground  was  fitted  as  well 
as  for  com,  the  seed  sown  in  drills  and  cultivated  the  first  season.  The 
plants  came  up  well  and  grew  very  well.  It  never  blossoms  until  the 
second  season,  so  there  are  no  returns  the  first  year.  This  is  the  first 
serious  objection  to  the  plant  as  a  honey  plant.  The  second  summer  they 
blossom  full,  and  are  very  vigorous  and  the  blossoms  very  numerous. 
The  bees  seemed  to  visit  the  lowers  very  freely.  Mr.  Th.  W.  Cowan, 
the  celebrated  apiarist  of  England,  said  to  me  some  years  since  regarding 
this  plant:  "  The  bees  hang  around  it  persistently,  but  I  could  never  see 
that  the  gain  in  honey  in  the  hive  was  perceptible."  I  found  the  same 
true  here.  Actual  weighing  showed  very  little  gain,  nor  was  our  honey 
crop  superior  to  that  of  neighbors  with  no  Echinops  within  the  range  of 
their  bees.  The  plants  blossom  June  20  to  August  20,  a  good  time  and 
for  a  long  season,  were  they  valuable. 

In  the  winter  we  cleanea  the  seeds.  Although  previously  warned  and 
consequently  protected  by  veils  and  gloves,  the  barbed  awns  sought  out 
our  eyes  and  skin  everywhere.  The  pain  caused  was  intense.  AH  who 
helped  in  the  cleaning  of  the  seed  were  in  agony  for  several  days.  Even 
this  alone  would  or  should  preclude  this  plant  trom  general  use.  To  my 
disappointment  these  plants  seemed  to  exhaust  themselves  this  first  season. 
The  next  season  there  were  almost  no  blossoms,  but  new  plants  came  up 
very  thickly  from  seed  scattered  the  previous  autumn.  This  failure  of  the 
plants  to  afford  blossoms  the  third  season  from  planting  I  know  is  not 
always  true,  as  I  have  had  blossoms  for  four  years  from  plants  on  sand. 
It  is  probable  that  when  the  plants  are  very  luxuriant  and  are  allowed  to 
seed,  we  can  only  count  on  a  single  crop  of  blossoms.  This  season,  the 
fourth  from  planting,  we  had  a  rather  feeble  growth  of  plants.  The  grass 
and  weeds  fought  with  the  Echinops  for  the  land  and  succeeded  in  so  far 
that  we  secured  a  very  meagre  quaiftity  of  bloom,  and  apparently  no 
valuable  results  in  our  honey  crop.  Thus  the  failure  to  bloom  the  first 
year,  the  failure  to  secrete  any  large  amount  of  nectar,  the  failure  in  many 
cases  toJt)loom  the  third  year,  and  the  inabilty  to  compete  with  grass  and 
other  weeds  without  expensive  aid  makes  it  certain  that  if  any  plants  will 
pay  for  honey  alone,  this  is  not  one  of  them. 

THE   ROCKY   MOUNTAIN   BEE  PLANT. 

This  plant — Cleome  integrifolia — has  again  been  tried  for  the  third 
year.  That  it  is  a  very  superior  honey  plant  and  blossoms  at  just  the 
right  time — all  through  July  and  August — is  certainly  true.  But  it  is  not 
a  very  pushing  plant  and  the  seeds  will  not  germinate  unless  exposed  to 
the  weather  for  months.    Thus  it  is  necessary  to  plant  in  August  or  Sep- 
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tember  of  the  previous  year  if  we  expect  a  fair  stand  of  this  plant.  When 
this  is  done,  unless  the  land  is  very  free  from  grass  and  weed  seed,  the 
latter  will  get  the  start  and  our  Cleome  will  be  choked  out.  Thus  I  think 
we  have  proved  that  Cleome  is  only  suitable  for  planting  in  waste 
places  where,  from  its  beauty  and  excellence  as  a  honey  plant,  it  rivals 
even  sweet  clover.  There  seems  little  doubt  but  that  we  should  secure 
Ynuch  honey  from  these  plants  were  we  to  take  the  necessary  pains  to 
secure  a  full  stand  of  acres  of  vigorous  plants,  but  this  can  be  done  only  at 
large  expense,  too  large  to  ever  pay  in  actual  practice. 

BAPE. 

Knowing  from  the  study  of  small  plats  which  have  been  grown  here 
for  years,  that  rape,  Brassicce  campestris  var,  colza,  and  the  mustards 
seemed  especially  attractive  to  bees  and  knowing  that  the  former  was 
regarded  very  highly  by  many  farmers  for  pasture,  especially  for  sheep,  it 
was  thought  advisable  this  season  to  s6w  several  acres  of  ground  to  this 
plant.  Part  of  the  land  was  light  sand  and  part  clay  loaip.  As  •the  plant 
blooms  in  about  four  weeks  after  the  seed  is  sown,  we  sowed  the  middle  of 
June.  We  are  liable  to  have  a  severe  drouth  at  this  time,  and  this 
year  was  no  exception.  Thus  the  seed  failed  to  germinate  well  especially 
on  the  sand.  By  the  middle  of  July  both  fields  were  in  full  bloom.  ,  The 
bees  did  not  swarm  on  the  flowers  as  we  had  hoped  they  would,  nor  did 
the  honey  product  seem  aflfected  by  the  near  presence  of  the  rape.  I  am 
not  sure  that  we  gained  any  special  advantc^e  from  the  rape.  If  we  did 
it  was  not  perceptible.  The  weather  for  nearly  all  the  time  was  very  cool. 
I  do  not  believe  it  will  pay  to  sow  rape  specially  for  honey.  If  it  is  sown 
for  pasture  as  recommended  in  England  and  Ontario,  there  will  be  but 
little  bloom  and  so  even  in  favorable  years,  the  bee  keeper  would  receive 
but  small  advantage.  If  grown  for  seed  there  would  be  a  profusion  of 
bloom,  and  in  favorable  seasons  the  honey  product  would  be,  without 
doubt  greatly  augmented.  It  is  certainly  wise  for  the  apiarist  to  encour- 
age and  even  urge  the  planting  in  his  neighborhood  of  any  and  every 
useful  honey  plant  like  rape,  alsike,  clover,  buckwheat,  etc.  Often  from 
unfavorable  weather  they  will  not  afford  nectar  but  often  they  will  bridge 
the  whole  distance  between  failure  and  success. 

SWEET  OLOVEB. 

Bee  keepers  have  long  known  tkat  sweet  clover,  Melilotus  aZ6a,  though 
often  failing  to  secrete  nectar,  is  one  of  our  first  honey  plants.  It 
not  only  yields  in  favorable  seasons,  very  abundantly,  but  the  honey  from 
it  is  very  white  and  excellent.  This  plant  is  known  as  Melilot,  Sweet 
Clover,  White  Melilotus,  and  Bokhara  clover.  While  one  or  two  author- 
ities, Prof.  Thorne  of  Ohio,  and  Prof.  Tracy  of  Mississippi,  have  stated 
that  it  possesses  value  as  a  forage  plant,  the  consensus  of  opinion  through- 
out the  country  is  that  this  luxuriant  plant  possesses  little  value  to  feed 
either  green  or  as  hay.  It  has  been  sown  in  many  parts  of  the  country  by 
bee  keepers  and  others  in  waste  places,  along  road  sides,  etc.,  and  in  such 
locations  has  frequently  added  decidedly  to  the  honey  product.  It  is  a 
ftbeautiful  plant  with  a  very  sweet  perfume  and  may  well  replace  rag-weed, 
May-weed,  smart-weed,  etc.,  along  our  highways.  We  sowed  several  acres 
to  this  plant  this  spring.     Six  on  sand  and  three  on  clay.     The  drouth 
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came  on  and  the  catch  on  the  sand  was  a  total  failure.  On  the  clay  it 
was  only  partially  successful,  but  is  spreading  and  we  think  will  produce 
a  fairly  good  crop.  Our  purpose  is  to  see  if  it  may  not  be  a  valuable 
silage  crop.  It  surely  produces  abundantly.  If  it  will  be  apjBetizing  as 
silage  so  as  to  possess  value  to  the  farmer,  then  from  its  double  value,  as 
a  silage  plant  and  a  most  excellent  honey  plant,  it  may  well  be  grown  by 
the  bee  keeping  farmer,  and  may  be  urged  conscientiously  bv  the 
apiarist  upon  his  neighbor  farmer.  This  plant,  like  nearly  all  the  clovers, 
is  a  biennial,  and  so  we  must,  wait  until  next  year  to  complete  our  experi- 
ment, when  we  hope  to  prove  that  Melilotus  is  valuable  for  silage. 

Our  conclusions  thus  far  are  that  special  planting'  for  honey  will  never 
pay.  Unless  we  can  find  a  plant  that  will  always  secrete  nectar,  and  as 
seasons  of  honey  failure  occur  in  all  countries,  we  conclude  that  no  such 
exists,  we  certainly  cannot  afford  the  expense  and  labor.  I  think  our 
experiments  warrant  this  conclusion.  That  it  may,  and  often  has  paid 
well  to  scatter  seeds  of  sweet  clover  in  waste  places,  there  is  no  possible 
doubt.  The  first  year's  growth  and  the  second  until  after  bloom  are  very 
handsome.  After  bloom,  the  dry,  ugly  stalks  may  be  cut  when  the 
nnder  growth  from  the  seeds  of  the  present  season  will  make  a  pleasing 
border  to  the  road.  Cleome  may  also  be  planted  in  all  waste  places.  This 
has  been  done  with  excellent  results  in  Minnesota  and  Wisconsin.  It  is 
A  very  handsome  plant,  and  like  sweet  clover  is  easily  subdued  if  no 
longer  wanted.  In  case  this  is  desired  the  seed  should  be  planted  early  in 
August  and  September,  else  they  will  not  germinate  well  the  following 
season. 

BEES  AS    FERTILIZERS. 

Spraying  fruit  trees  in  early  spring  to  prevent  the  ravages  of  various 
insects,  is  becoming  very  common.  Spraying  trees  while  in  bloom  is 
likely  to  poison  the  nectar  and  destroy  the  honey  bee.  This  has  been 
•done  in  several  cases.  Not  only  have  the  mature  bees  been  poisoned,  but 
the  brood  has  also  been  destroyed.  The  fact  that  doubt  has  been 
expressed  in  reference  to  such  poisoning  and  the  fact  that  even  legislatures 
have  expressed  disbelief  in  the  value  of  bees  to  horticulturists,  led  to  the 
following  experiments. 

Bees  in  cages  were  given  foliage  sprayed  with  sweetened  water,  and  in 
other  precisely  similar  cages,  the  same  sweetened  water  in  which  London 
purple  had  been  mixed  in  the  proportion  of  one  pound  to  two  hundred 
gallons  of  water.  The  bees  in  the  first  cages  were  in  no  wise  affected, 
while  the  others  were  all  dead  in  thirty-six  hours  and  in  many  cases  in 
twenty-four  hours.  Thus  we  have  positive  proof,  both  in  the  field  and 
from  laboratory  experiments,  that  bees  are  very  susceptible  to  the 
poisonous  effects  of  the  arsenites,  and  that  to  spray  fruit  trees  while  in 
bloom  always  endangers  the  lives  of  all  bees  that  visit  the  flowers.  In 
the  other  experiments  we  desired  to  learn  how  important  bees  were  in  the 
work  of  fertilization  and  cross-fertilization  of  plants.  Trees  examined  in 
May  while  in  bloom  showed  twenty  bees  to  one  of  other  kinds  of  insects. 
On  a  rather  cold  day,  such  as  is  likely  to  occur  in  time  of  fruit  bloom, 
hundreds  of  honey  bees  were  found  at  work  on  the  apple  bloom,  while 
almost  no  other  insects  were  to  be  seen. 

In  the  following  experiments  the  same  number  of  blossoms  were 
counted  on  each  of  two  adjacent  branches  on  various  trees,  shrubs  and 
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plants.  In  each  case  one  lot  was  marked  by  a  tag  giving  the  date  of  the 
experiment^  while  the  other  was  surrounded  by  cheese  cloth  just  before 
the  blossoms  opened,  thus  precluding  the  visits  of  all  insects  from  this 
lot  except  such  very  small  insects  as  thrips,  jassids,  etc.,  which  were  so 
small  that  they  would  escape  notice.  After  the  blossoms  withered  the 
covers  were  removed,  and  two  weeks  later  examination  was  made  to  note 
the  results.    The  following  table  gives  the  results  of  the  experiment: 


Variety. 


Date 

Date 

Nnmberof 

Date 

Fmlt 

Frmtset 

Covered. 

Uncovered 

Bloesoma. 

Set 

ComparisoD. 

May  4 

May  25 

40 

June 11 

0 

15 

•*    19 

75 

'*    11 

0 

8 

"    19 

200 

"    11 

3 

"    19 

160 

"    U 

9 

.      "    19 

140 

»*    11 

7 

"    19 

300 

"    11 

119 

"    18 

June  16 

60 

**    22 

27 

"    18 

"    16 

212 

"    22 

80 

104 

*•    18 

"    16 

123 

•'    22 

20 

80 

»*    28 
"    30 

Jvdy  6 

2canfie. 
184 

July  6 

"      6 

98 

160 

Jane  12 

"    80 

10  heads. 

jQlySO 

0 

191 

"      5 

"    30 

*'    30 

0 

541 

ikpple 

4. 

Grab  Apple 

Apple  ~ 

Pear 

Cherry 

Strawberries.. 

Raspberries... 

Clover  (red)... 
"      (white) 


Unsatisfactory. 


In  the  case  of  the  strawberries,  boxes  covered  with  cheese  cloth  wera  set 
over  the  plants.  As  these  set  on  the  ground  of  course  insects  may  have 
come  up  from  the  earth.  Thus  a  few  insects  may  have  gained  access  to 
the  flowers,  as  the  plants  were  necessarily  covered  for  about  a  month. 
We  see  that  in  every  case  the  fruit  was  greatly  lessened,  if  we  except  one 
case  of  raspberries.  In  several  cases,  notably  those  of  the  clovers,  no 
fruit  or  seeds  were  secured  in  the  covered 'specimens.  The  strawberries 
seem  less  affected  than  any  other  of  the  plants,  except  the  one  case  of 
raspberries.  This  may  be  owing,  as  suggested  above,  to  the  presence  of 
insects,  which  come  up  from  the  earth  beneath  the  plants.  Perhaps 
strawberries,  when  the  blossoms  contain  both  stamens  and  pistils,  are  less 
dependent  on  insects  than  many  other  fruits.  The  fact  is  very  apparent  that 
fruit  growers  are  nearly  oi  quite  as  much  interested  in  the  presence  of 
bees  as  are  the  bee  keepers.  !romologists  then  may  well  join  hands  with 
the  apiarists  in  demanding  and  securing  a  law  making  it  a  grave 
misdemeanor  to  spray  fruit  trees  while  they  are  in  bloom. 

EXPERIMENTS  IN  BREEDING. 

That  bees,  like  all  other  organisms,  are  greatly  subject  to  variation,  i& 
known  to  every  bee  keeper.  That  they  can  be  greatly  improved  by  careful 
selection,  is  ecjually  well  understood  by  all  observant  queen  breeders. 
The  mating  habits  of  bees  are  such  as  to  make  experimentation  in  breed- 
ing diflScult,  but  the  obstacles  are  not  insurmounteble.  We  are  working 
to  overcome  them  and  to  develop  a  superior  strain  of  bees,  by  judicious 
crossing  and  selection.  This  is  slow  work  and  we  can  hope  for  results 
only  after  long  periods.  Our  stock  is  from  Svrian  and  Carniolan  and  as 
the  former  predominates,  we  have  this  season  ored  very  largely  from  Car- 
niolan. Several  of  the  most  prolific  queens  are  marked  and  it  is  the  pur- 
pose to  use  the  ones  from  these  that  winter  the  best  the  coming  winter. 
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Besides  the  above,  several  other  experiments  of  a  miscellaneoas 
character  have  been  conducted,  which  are  of  more  or  less  interest. 

AMOUNT  OF  HONEY   NECE8SABY  FOR  WAX   SECRETION. 

This  experiment  was  performed,  that  we  might  determine  how  much 
honey  it  requires  to  enable  the  bees  to  secrete  one  pound  of  wax.  Three 
colonies  were  taken  which  we  will  designate  as  No.  1,  No.  2  and  No.  3,  the 
bees  of  which  weighed  6J,  8J  and  5^  pounds  respectively.  No.  1  was 
given  a  virgin  queen  and  no  comb  or  honey.  No.  2  was  given  a  virgin 
queen  and  empty  combs.  No.  3  was  given  a  laying  queen  and  .empty 
combs.  A  vigorous  colony  on  scales  during  the  experiment  gained  4^ 
XX)unds.  The  bees  did  not  fly  from  these  hives  as  vigorously  as  from  hives 
not  in  the  experiment.  The  feeding  doubtless  had  something  to  do  with 
this.  No.  3  seemed  to  gather  more  honey  and  to  be  in  a  more  normal 
condition  than  Nos.  1  and  2.  No.  3  had  a  full  frame  of  brood  ready  to 
seal  at  the  expiration  of  the  experiment.  Aug.  15,  28%  of  the  bees  in 
No.  1  had  wax  scales  while  none  of  No.  2  had  them,  in  each  case  one 
hundred  bees  were  examined.  The  experiment  began  Aug.  11.  The 
bees  in  each  colony  were  fed  twenty-one  pounds  of  honey.  The 
experiment  lasted  ten  days. 


Col.  No.  1. 

No.  2. 

No.  3. 

Weight  of  beee,  Aoff.  11 

en 

21 

9 
12 

""is" 

62 
19 

854 

21 

16V4 
4H 

6m 

20% 

5K 

Total  weiffht,  Aug. "11,  7  p.  m. 

35 
46 
11 

*^         •«     22,7a.m 

Gaiii  in  weight  in  ten  days ,.. 

Total  feed  given 

21 

Honey  extracted  Aug.  22 _ 

18 

Loee  In  honey  fed^ _ , 

3 

Gain  in  weight  in  ten  days. .  .    _ ... 

11 

19 

20^ 

Wax  eecreted  by  No.  1 

11^  oz. 

Pollen  in  comb*  at  clo*¥>  .......     ... 

m 

4* 

"* 

Total  removed  Ang.  22 

lOH 

18 

1 

22 
1J4 

Error  in  wnrl?  diie  to  i»«ale« ...            , .  . . 

*  Brood  and  pollen. 

IH,  Ibe.  honey  consumed  in  secreting  11^  oz.  wax. 

This  experiment  seems  to  prove  that  it  takes  eleven  pounds  of  honey  to 
secrete  one  pound  of  wax.  Huber  decided  as  the  result  of  careful  experi- 
mentation, upon  twenty  pounds  as  the  amount,  while  Viallon  and  Hasty 
concluded  that  the  amount  was  less  than  we  have  found  in  the  above. 
Of  course,  in  such  experiments,  there  will  be  errors,  as  the  colony  is  not 
kept  in  a  normal  condition.  No  brood  rearing  can  be  allowed  and  so  a 
virgin  queen  must  be  given  to  the  colony.  Whether  the  bees  work  with 
less  vigor  physically  or  physiologically  when  a  laying  queen  is  replaced  by 
a  virgin,  I  cannot  say.  We  thought  over  the  experiment  a  long  time  and 
concluded  on  the  above  as  the  nearest  approach  to  the  normal  of  any  plan 
we  could  decide  upon.  The  results  from  colony  number  three,  which  was 
normal,  show  that  the  error  was  not  great.  A  repetition  will  make  the 
conclusion  more  surely  correct. 
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DO    WORKER   BEES    FEED    THE    DRONES? 

Several  times  in  the  past  we  have  tried  experiments  to  determine 
whether  the  worker  bees  fed  the  drones,  as  they  do  the  queen  and  larvsa, 
the  albuminous  portion  of  their  food.  We  kno.w  that  drones  are  great 
honey  consumers.  It  is  reasonable  to  suppose  that  they  are  equally  great 
consumers  of  the  albuminous  food  or  bee-bread.  There  is  little  or  no  doubt 
but  that  the  upper  head  glands  of  the  younger  worker  bees  secrete  the 
ferment  that  digests  the  pollen.  These  glands  are  large  and  turgid  in  the 
young  or  nurse  bees;  shrunken  and  inactive  in  old  worker  bees,  and 
absent  in  the  drones  and  queens.  From  anatomy  then,  we  would  reason 
that  tie  queen,  drones  and  older  workers,  the  bees  that  do  the  outside 
work,  as  well  as  the  larvae  are  fed  the  digested  pollen,  which  is  rich 
nitrogenous  food.  If  this  is  true,  and  there  can  be  no  longer  any  doubt, 
then  we  have  double  reason  to  reduce  the  number  of  drones  in  the  apiary, 
to  save  honey  and  pollen  and  abo  the  energy  of  the  nurse  bees.  To  prove 
this  point,  we  repeated  the  previous  experiments  of  cafdng  drones  in  the 
hive  behind  a  single  wire  gauze,  a  double  wire  gauze,  the  space  between 
being  more  than  .26  of  an  inch,  which  is  the  maxium  length  of  a  worker's 
tongue,  and  a  perforated  zinc  cage.  Honey  w€is  placed  in  each  cage,  in 
such  a  way  as  not  to  daub  any  bees.  In  the  first  kind  of  cage  the  bees 
could  reach  the  drones  through  the  single  gauze,  though  at  some  incon- 
venience, so  as  to  feed  them  the  digested  food.  In  the  second  case  this 
would  be  impossible  and  the  drones  could  only  get  honey  for  food.  In 
the  third  case  the  drones  were  caged  but  could  be  and  were  freely  visited 
b^  the  workers,  as  the  workers  could  pass  freely  through  the  perforated 
zinc,  which  the  drones  could  not  da  It  will  be  seen  that  in  the  single 
wire  cloth  cage  the  drones  were  somewhat  neglected.  These  experiments 
agree  very  closely  with  those  previously  tried. 

The  following  table  gives  the  results: 


How  Confined. 

H«w 
Fed. 

When 
Caged. 

IDay. 

2Daj8. 

SDays. 

4Day8. 

5  Days. 

BDays. 

7  Days. 

Sinffle  wire  cloth 

Honey 

1  p.  m. 

14 

2dead. 

8    " 

7  " 
18  " 
17    •* 

Idead. 
16    *• 
20    " 
aU  *' 
all  •* 

2dead. 
21    " 
24    " 

7  dead, 
all  " 
24    »' 

11  deed. 

27  dead. 

21  dead. 

Donble    "       "    

t4                    t(               U 

24  deed. 

alldead 

4(                    4«              «« 

l(                    tt              41 

Perforated   zinc  ad  mitt i 
workers. 

ng? 

Lived 

for  15  d 

^8  and  wonld  have  lived  indefinitely. 

THE  HEAT  CX)NDUCTIVITY   OF  WAX. 


It  is  a  common  practice  among  the  bee  keepers  to  confine  the  bees  in 
winter  to  a  portion  of  the  hive  thus  to  economize  heat  and  the  better  to  pre- 
serve the  health  and  vigor  of  the  bees.  Some  experiments  in  France 
seem  to  show  that  the  combs  are  as  good  a  protection  as  is  a  division  board, 
especially  if  fastened  to  close  fitting  frames,  or  as  in  nature,  to  the  side  of 
the  hive.  To  test  this  matter  we  used  a  common  division  board,  a  close 
fitting  empty  comb  and  a  close  fitting  comb  full  of  honey.  These  were 
used  successively  to  confine  the  bees  to  one  part  of  the  hive  and  leave  a 
vacant  space  on  the  other  side.  A  thermometer  was  suspended  in  this 
empty  space  and  the  temperature  observed  several  times  daily,  and 
estimates  made  with  reference  to  the  outside  temperature.    The  average 
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showed  no  difference  with  respect  to  the  division  board  and  the  empty 
comb,  but  did  show  a  slight  difference  in  favor  of  the  comb  fall  of  honey. 
We  then  used  an  empty  hive,  divided  it  into  three  equal  compartments  by 
use  of  a  wooden  and  an  empty  comb  division  board,  and  again  by  use  of 
the  wooden  board  and  a  full  comb  of  honey,  the  combs  being  made  as 
tight  fitting  as  was  the  wooden  division  board.  A  small  lamp  was  placed 
in  the  middle  apartment  and  thermometers  in  the  other  two.  The  hive 
was  set  in  the  cellar  where  the  thermometer  marked  a  temperature  of 
68°P.  The  temperature  in  the  compartment  of  the  hive  with  the  lamp 
was  110**F.  In  case  of  board  and  empty  comb  there  was  no  difference  in 
the  temperature  in  the  outer  compartments,  while  with  the  comb  of  honey 
the  temperature  was  44°P.  cooler  beyond  the  division,  showing  this  to  be 
a  poorer  conductor  of  neat  and  a  better  protection  for  the  bees  than  either 
the  board  or  empty  combs.  Thus  we  see  that  for  winter  protection, 
special  division  boards  are  unnecessary  if  we  but  use  close  fitting  frames 
of  comb,  or  make  such  frames  close  fitting  in  the  winter  time.  It  is  also 
apparent  that  combs  full  of  honey  are  better  as  non-conductors  than  are 
empty  frames.  Thus  in  nature  bees  are  well  fortified  against  the  cold  of 
winter  as  they  are  walled  in  on  each  side  by  several  full  combs  which  are 
fastened  to  the  side  of  the  receptacle.  ^  We  also  see  that  close  fitting  frames 
or  else  frames  with  wide  or  close  fitting  top  and  end  bars  are  better  to 
protect  the  bees  than  are  the  common  Langstroth  frames.  It  is  easy  to 
See  from  the  above  why  box  hives  and  hives  with  close  fitting  frames  like 
the  Heddon  are  well  arranged  to  secure  success  in  wintering. 

CELLAR  vs.  OUTDOOR  WINTERING. 

In  the  more  northern  latitudes  of  the  United  States,  bees  winter  better 
as  a  general  thing,  and  consume  less  honey  in  the  cellar  than  on  the 
summer  stands,  even  though  packed  or  kept  in  chaff  hives.  The  last  winter 
was  an  exception.  Our  bees  in  chaff  hives  wintered  out  of  doors,  con- 
sumed less  honey  apparently,  and  were  in  better  condition  in  spring 
than  were  those  wintered  in  the  cellar.  If  we  could  be  sure  of  such  mild 
winters  as  the  last  two  have  been,  cellars  for  wintering  would  certainly  go 
out  of  uscw  Hence  it  is  to  be  feared  that  many  bee  keepers  will  become 
confident,  forgetting  the  cold  and  disastrous  winters  of  the  past,  and  soon 
there  may  come  a  return  of  the  severe  cold  and  the  mortality  among  the 
bees  will  be  as  terribly  disastrous  as  in  the  worst  winters  of  the  past.  It 
is  well  to  prepare  for  war  even  in  times  of  peace.  The  wise  bee  keeper 
will  arrange  each  Autumn  for  a  severe  winter,  then  he  will  be  safe  in  any 
event. 

PACKING   ABOUT   THE  HIVES  IN   SPRING. 

We  have  proved  for  the  past  two  or  three  springs  prior  to  that  of  1891, 
that  to  pack  closely  about  the  hives  with  excelsior  or  other  poor  conductor, 
confining  the  same  by  a  large,  well  covered  case  set  around  the  hive, 
has  paid  exceedingly  well  for  the  expense  of  the  case  and  the  labor  of 
adjusting  it  and  the  packing.  The  past  spring  we  could  see  no  such 
advantage.  The  unprotected  colonies  gained  as  rapidly  and  were  as 
strong  in  May  as  were  those  in  the  hives  that  were  protected.  The 
explanation  is  not  far  to  seek.  The  last  spring  was  very  mild,  and  bees 
suffered  very  little  in  any  kind  of  hive.     Usually  we  have  many  very  cold 
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bleak  days  in  April  and  early  May,  then  protection  pays  exceedingly  well. 
The  principle  is  a  good  one.  "It  pays  to  protect."  Occasionally  we 
have  a  spring  like  that  ^  1891,  when  it  is  unnecessary,  but  we  should 
conduct  our  business  for  the  general,  not  the  exceptional 

A.  J.  COOK, 
Assisted  by  Prof.  Zoology  and  Entomology. 

J.  H.  Larbabee, 
Special  Agt.  U.  8.  Dy>t.  of  Agriculture. 
Agbicultural  College,  Mich.,  ) 
October  1,  189L  \ 


REPORT  OF  THE  BOTANIST  OF  THE  EXPERIMENT  STATION. 

To  O.  Clute,  M.  S.,  Director: 
The  following  is  my  report  for  the  year  closing  June  30,  1891 : 
The  experiments  or  the  College,  consisting  mostly  of  testing  grasses  and 
other  forage  plants  has  been  continued  according  to  the  plan  announced 
in  my  report  two  years  ago.  The  results  of  the  tests  of  recently 
seedea  duplicate  plats  compared  with  old  pasture  will  be  announced  in  a 
bulletin  some  time  this  autumn  or  winter  (bulletin  No.  77,  published  later 
in  this  volume). 

We  are  testing,  each  by  itself,  all  sorts  of  forage  plants  which  we  can 
obtain.  Below  will  be  found  the  list  with  brief  comments  opposite  each; 
the  true  grasses  and  then  a  miscellaneous  lot  of  other  plants.  Very  few  of 
these  have  any  common  names  which  convey  any  meaning  to  the  reader 
who  has  no  knowledge  of  botany. 

LIST   GROWN   ON   CLAY  LAND.  *     • 

1  Rather  coarse;  stands  up  well,  three  feet  high :  flow- 
ers nearly  with  Timot&y ;  cute  a  good  second  crop 
and  has  surprised  me  with  ite  fine  appearance  and 
good  yield. 
daayatachyum,  Vasey  j  ^^th'e^reat^C'''  ^"^^  '"^  Michigan,  on  shores  of 

"  diiiPf^Pt»ji    IVpm         J  '^^^^^  slender,  two  feet  high;  from  the  west;  hardly 

dtvergens,  isess |     holding  ite  own  on  our  clay  soil. 

**  glaucum,  R.  &  S.... — Thin,  slender;  spreads  after  the  style  of  quick  grass. 

"  Japonicum^  Vasey  .—First  year;  but  little  tried. 

"  «.i>«w>«>o    Ri»/*«««t  S  T<^  ^^^^  known;  seeds  on  our  clay  land;  a  very  per- 

repens,  ueauv |     sistent  weed,  though  of  fair  quality,  yielding  well. 

(  Erect,  three  feet  and  a  half;  flowering  with  Timothy; 

"  tenerum,  Vasey j     very  promising,  to  sow  with  or  in  place  of  Timothy ; 

(     from  the  west. 

Agrostis  canina^  Linn \  Wintered  well.     A  small,  creeping  perennial,  very 

(Rhode  Island  Bent)  |     nice  for  lawns. 

u       ^.'^^^ )  8®®^  trom  Europe;  apparently  the  same  as  our  large 

aispar, |     red  top. 

"       scabra,  WUld — Thin,  nearly  a  failure. 

(Hair  Grass.) 
"       vulgaris.  With J  Much  like  A.  canina,  and  very  likely  that  is  only  a 

(Small  Red  Top.)  /     form  of  this. 

"       vulgaris,  var.  cUba \  (Red  top.)     One  of  our  best  lowland  grasses;  well 

(A.  alba,  Linn)  \     known;  seeded  thin. 

"     vulgaris,  var.  stoton^era— Died  out.    It  is  plenty  in  wet  places,  brooks,  etc 

(Creeping  Bent.) 
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AlopecuruSj  ^igrestis,  Linn (  Thiok,  early,  two  feet  high;  annual  from  Europe;  of 

(One  of  the  Foxtails.)      (     little  value,  probably. 
**         genieulattis,  J^'nn...— Small;  mariafins  of  ponds;  apparently  of  no  value. 
(One  of  the  Foxtails.) 

^^c^^JM^^Munro  Ismail,  native;  margins  of  ponds;  apparently  of  no 
(One  of  the  Foxtails.)     (     ^*^"®- 
"         ryratensis  Linn  {  ^^^  ^^  ^^^  vitality,  young  plants  start  slowly;  diflS- 

(\fi^A,^r,rV^^fu{\'\""  '\     <5ult  to  get  a  catch;  nutritious;  flowers  early  in 
(Jleadow  FoxtaiL)        )     ^^y.  ^^  questionable  utility  here. 

Finger  grass,  turkey  foot;  a  native  often  six  feet 

Andronoaon  furcatvjt  Muhl       J      ^^^^'^  starting  late  in  spring,  flowering  late;  seeds 
Anaropogonfurcatus,  mum.  .  <     ^^^^,  ^  ^^^^,  ^^^  wiiiterkilled     One  of  the  most 

1^     common  and  valuable  prairie  grasses. 
"  8copariu8,  ATicto. —Shorter  and  finer  than  the  former,  growing  with  it. 

Antlioxanthum^odoratum^  L,..  {Small,  short;   a  prominent  grass  in  England,  but 
(Sweet  Vernal.)  (     apparently  one  not  worth  raising  in  Michigan. 

Apera  spicc^venti^  Beauv — A  low  grass  of  no  value  here;  rather  pretty. 

Aristida  depressa,  Betz —Creeping  on  the  ground;  of  no  value;  from  India. 

Arrhenatherum  avenaceum,...  (Tall,  early,  vigorous;  one  of  the  most  valuable  for 

Beauv ]     uplands,  for  meadow  or  pasture,  excepting  on  stiff 

(Tall  oat  grass;  evergreen  grass.)  (     clay. 

Asprella  Hyatrix,  Willd. J  A  harsh,  rough  grass,,  growing  in  our  woods  and  fence 

(Bottle  grass.)  (     corners;  probably  oif  no  value. 

Avena  striata,  Michx — ^Wild  oat  grass;  thin,  brushy. 

"     flavescens,  Linn, — A  soft,  low  grass  good  for  sheep. 

(Yellow  oat  grass.) 

i  A  coarse,  annual  grass  from  the  west,  where  it  is  very 
Beckmannia  erucaformis,  Host  ]     common    on    low  land;  rather   stout   here   near 

(     water. 
BouteUma  oligostachya,  Torr...  {  A  thin  grass  very  common  in  the  west.    From  the 
(One  of  the  Buffalo  grasses.)     /     prairies  west. 

Bouteloua  racemosa.  Lag ( Starts  slow,  veij  handsome,  two  feet  high;  of  little 

(One  of  the  Buffalo  grasses.)     (     value  here.    From  the  west. 
Brachyelytrumari8tatum,Beauv-A  light  woods  grass  of  no  account 

Briza  maxima,  Linn, —A  failure,  except  for  ornament. 

(A  Rattle  snake  grass.) 
Bromv^  brizeeformis,  Fisher . .. — An  annual  ornamental  grass. 

*'      arvensis. .1...  —From  Denmark.    A  low,  thin  annual. 

^      dliatus,  L (  A  coarse  native  with  considerable  bulk;  of  question- 

(One  kind  of  chess.)  /     able  value  where  better  grades  can  be  grown. 

"      Kalmii  Orav  \  ^  ^^'^  native  grass  flowering  in  August;  abouc  two 

'  array j     ^^^  j^-^j^.  ^^  account  for  fodder. 

'*      mollis,  L —Low,  fine,  but  of  no  value. 

"      seecUinus,  L  \^  rank,  vigorous  grower,  well  known  as  chess  in  fields 

wf,     .  s     of  wheat. 

"      inermis,  L -i^'    some  promise;  needing  a  more  extended  trial 

(A  wild  chess.)  (     under  a  wider  range  of  conditions. 

Cenchrtis  tribtUoides,  la, — A  well  known  bur-grass,  a  great  pest  in  sandy  soil. 

Chrysopogon  nutans,  Benth —  (  Failed.    In  some  places  it  grows  well.    Starts  slowly 
(Indian  grass.)  /     in  spring;  a  native  here. 

(  A  coarse  wild  grass  in  wet  places,  and  some  like 

Cinna  arundinacea,  L. ]     chess,  though  later;  worth  further  trial.    Should 

(     be  cut  early. 

Cynodon  dactylon,  Pers,.. \  It  holds  its  own  and  gains  on  June  grass  eve^  year. 

(Bermuda  grass.)  (     Starts  late;  makes  a  low  growth;  dies  earl^  in  fall. 

Cfynosurus  crisiatus,  L {  A^arently  of  no  value  here;  though  prized  m  Great 


(Crested  Dog's  Tail  grass.)      (     Britain.'! 

Dactylis  alomerata,  L, — A  famous^grass  which  deserves  to  be  better  known. 

^Orchard  grass.) 

Danihonxa  spicata,  Beauv {  A  weak,  short-leaved,  thin  grass,  native  to  the  State; 

(Old  Fof .)  I     of  little  value. 

Desehampsui  ccespitosa,  Beauv, — A  short-leaved,  tufted  grass  of  little  use. 
'*           calydna,  PresL. . — An  annual  of  no  value;  from  the  west 
•*  eu^ndata — A  bunch  grass  of  no  value  on  a  farm. 
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Deyeuxia  Canadermsj  Beauv,..  {  A  valuable  native,  good  for  marahee  for  hay;  often 

(Blue  Joint.)  (     failing  to  seed. 

Eatonia  Pennaylvanica,  Chr — — ^Thin,  soft;  a  native  to  low  land;  too  delicate. 

"      ohtusata^  Or — ^Failed.    It  thrives  on  dry,  light  land  in  some  places. 

Eleusine  flaaellifera^  Nees — A  low  spreading  annual  of  little  use  here. 

"       Inaicd,  Ocert —Like  the  former,  though  more  valuable. 

Elymu8y  arenariusy  L —Thin,  thick-leaved,  tough,  coarse. 

(A  wild  rje-grass.) 

**       CanadensiSy  L _ — Coarse,  large,  a  good  crop;  a  native  grass. 

(Wild  rye;  lyme  grass.) 

Elymus  condensatua,  PresL —Very  thin,  at  the  College;  native  of  the  west. 

(Giant  rye  grass.) 

(  Thick;  even;  2%  feet  high;  rather  coarse:  if  cut  for 

"      EuropcettSy  L <     fodder  should  be  cut  young;  needs  further  trial  by 

(     feeding. 
"      striatum,  Willd  \  ^  ^^^  common  wild  grass  along  low  ground;  coarse; 

«,  .  J     short. 

"      triticoideSy  Nutt. — Much  the  appearance  of  <^uick  grass;  from  the  west. 

"       Fi'rginicti«,  L J  An  excellent  growth;  thick:  2%  feet  high;  rather 

(Wild  rye.)  (     coarse;  worthy  of  trial  furtner. 

**     VirginicuSj  var^laucua—A  glaucous  variety  of  the  former  one;  rather  taller. 
"      Americanua,    Vcuey- . . — Thin;  small. 

EragroBtia  major,  Host —An  annual;  small;  offensive  to  stock. 

"       pectinacecij   Gray —A  hard,  thin  grass;  winterkilling  on  clay  land. 

"       Frankiiy  Meyer — ^Thin;  short;  late  annual. 

Eulalia  zebrina — Ornamental^  rather  tender. 

Festuea  duriuecula,  L. — Nearly  all  died  on  our  clay  land. 

(Hard  Fescue.) 

**      elatior,  L J  Very  good;  suitable  for  sowing  where  Timothy  will 

(Tall  Fescue.)  (     grow  well. 

**      pratensis,  L —Smaller  than  taU  fescue;  from  Europe. 

(Meadow  Fescue.) 

"      nutans,  Willd, — A  native  found  in  the  woods,  very  thin. 

"      ovina,  L (  Small,  bunchy;  good  for  a  lawn  that  is  much  tramp- 

*  (Sheep's  Fescue.)  (     led  upon. 

(A  Sheep's  Fescue.) 
**      ovina,  var,  capillaria,  (  A  very  fine-leaved,  bright  green,  and  very  nice  for 

Hack (     lawns. 

(A  Sheep's  Fescue.) 

"      rubra,  L. — _(  Larger  than  the  preceding;  some  varieties  good  for 

(A  Fescue.)  )     shaded  lawns. 

**       tenella,   Willd —A  small  native,  thin  annual. 

(Fescue.) 

Olyceria  arundinacea,  Kth — A  large,  lowland  grass;  coarse. 

"        Canadensis,  Trin — Thin;  very  handsome;  on  low  land. 

(Rattlesnake  grass.) 

**       fluitans,  R,  Br, — A  native,  starting  very  early  in  shallow  water. 

"       nervata,  Trin — A  native  on  low  land;  good  feed  as  red- top. 

"       palida .-.  — A  thin,  creeping  grass  found  in  bogs. 

Orapheph^melicoides.  j  jj^„jy  ^,i ^^^.  ^  „^y^^ 

Holcus  lanatus,  L (  From  Europe;  velvety  feeling;  of  poor  quality;  but 

(Velvet  grass.)  (     attractive  and  thrifty. 

Hordeum  jubatum,  L —Ornamental;  of  no  use  for  stock. 

(Squirrel-tail  grass.) 

Ka^leria  erUtata,  Pers. \'':^rZ^'^TniZ^:''Sf^^7^J:.:''""''''^ 

Leersia  oryzoides,  Swz — A  native  found  in  brooks,  of  good  quality. 

(Cut  grass.} 

"      Virginica^  Willd — A  native  in  low  lands;  thin;  weak. 

(Cut  grass.) 

Lolium  perenne,  L (Of  great  value  in  Great  Britain  for  meadow  or  past- 

(Perennial  Rye  grass.)         (     ure,  but  short  and  short-lived  here. 
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JMiumperennejVar, Italicum. .  (  An  annual  of  no  use  where  we  can  do  better,  though 
(Italian  Rye  grasB.)  (     much  employed  in  Great  Britain. 

MUium  effuaum^  L. — ^A  tall,  wild  grass  perhaps  of  value. 

Muhieniergia  diffusa,  Schreb,.  {  A  native,  wintering  well;  seeds  oome  slowly;  flower- 
(Ifunble  WilL)  /     ing  late.  V 

(  A   very  excellent  grass  for  hay  for  horses,   much 
^  glomeratctf  Trin.  ]     priz^  in  the  west;  flowers  late;  only  in  scattered 

(     patches  in  Michigan. 
"  MexicancL  Trin    \  T*^^®^  ihaxi  the  last,  flowering  in  September;  cuts  a 

^^  ■"  (     good  swath. 

**  aylvaticct,  T,  &  G.— Failed;  thin;  small. 

Oryzopais  asperifolia^  jtf icto. .  .—Failed;  needs  partial  shade;  a  native. 

*^       melanooarpa,  Muhl. — Failed;  a  native;  thriving  better  on  light  land. 
"        Canadensis^  Torr,... — Small;  shy;  bunchy;  a  native. 

Panieum  capillare,  L, -^A  bushy  annual,  of  some  value. 

(Hair  grass.) 

^        elandestinunij  L — A  stout,  broad-leaved  perennial,  holding  its  own  well. 

Panieum  Cfnis-galli,  L, — An  annual,  not  so  good  as  Indian  com  with  us. 

(Barnyard  Orass.) 
**   Orus-gaUiy  var.  hispidum—M.u6h  like  the  former. 
^       depauperatumy  Muhl . —Small ;  of  no  account. 

**       diehotomum,  L _  - — Small;  very  variable ;  of  no  account 

M       ^7r.K*«,«M  nr.»,^  $  A.  small  prostrate  annual  from  Europe;  it  hardly 

glabrum,Oaud. |     holds  ite  own  on  clay  land. 

'•  •     Italicum,  L — A  large,  coarse,  millet 

^       latifolium,  Muhl — Failed;  needing  some  protection. 

**       miliaceum,  L. — Common  millet 

(Prom  India.) 
"       tKtudfloruni  [  Rather  prominent  on  the  northern  Jack  pine  plains; 

**       scaparium.  Lam, —Thin. 

"*       sanguincUe,  L, ^A  stout  annual;  a  common  weed,  though  it  makes 

(C&ab  grass.)  /     good  feed. 

u       «-'-.«^*-.<^   r  S  A  hard  native,  flowering  late;  sod  very  hard;  worth 

mrgatum^L |     trymg. 

Pennisetumlongistylumj  Hochst-K  showy  ornamental  annual. 

"  cenchriyides.  Rich,  _. — A  very  low,  thin  grass,  probably  of  no  value  here. 

(From  Russia.) 

Pluaari.  aruruiinacea,  L j  ^^;^SirfpraSSt/ei^7o<?dT^'  "''" 

"  "  var.jncto..  I  Ribbon  grass  for  ornament;  a  sport  from  the  above 

(Cultivated.)  \     grsBB, 

"       arundinacea,  Linn J  Like  the   original    one;  [the   last   mentioned,  save 

(Cultivated  and  reverted.)       |     one. 

**       CanariensiSy  L (A  curious  annual  raised  to  furnish  seed  for  canary 

(Canary  grass.)  (     birds. 

Phleum  pratense,  L —Well  known;  valuable  for  heavy  or  loamy  land. 

(Timothy.) 

Poa  cUpinOj  L — But  little  left;  small;  bunchy. 

**    annua,  L J  A  very  small  fickle  annual  from  Europe,  good  so  far 

(Annual  spear  grass.)  (     as  it  goes,  but  too  small. 

"    debilis,  Torr. -Thin;  but  little  left 


eompressa,  L, 
(Blue  grass.) 


,  A  thin  grass  one  to  two  feet  high;  verv  rich  for  feed; 
'     perhaps  worth  raising  on  heavy  lana. 

nemoralis^L '_ {  Much  like  June  grass,  with  no  cpnners  to  spread  in 

rWood  meadow  grass.)         >     the  soil.    European. 

rfevadensis,  Vasey \  A  promising  grass  from  the  west,  related  to  June 

(Nevada  blue  grasa)^  (     grass. 

pratensis,  L — Everywhere  and  well  known. 

(June  grass,  Kentucky  blue  grass.) 

{A  beautiful,  rather  thin,  bunchy  lowland  grass;  very 
rich;  a  native,  flowering  with  red-top;  should  be 
more  extensively  grown  on  low  land;  very  heavy 
for  its  size. 

sylvestris.  Gray — Thin;  early;  found  in  the  woods. 

trivialis,  L —Much  like  Poa  nemoralis,  noticed  above. 


Digitized  by 


Google 


166  EXPERIMENT    STATION.     . 

Setaria  glaucOy  Beauv (A  foreign  annual  found  all  around  the  globe;  called 

(Pigeon  grass.)  (     a  we^  thoughgood  if  cut  young. 

"      vtridiSj  Beauv — Much  like  small  Hungarian  grass;  annual 

(Green  pigeon  grass.) 
Spartina  cynomiroideg^  Wuld, . — Four  to  six  feet  high;  tough;  thin;  late. 
(Cord  grass.) 

Stipa  spartea,  Trin, {  Needs  sand.    Seeds  bore  into  sheep,  dogs,  and  into 

(Porcupine  grass.)  }     the  soil  when  alternately  wet  and  dried. 

Triticum  vulgaret  L — Experiments  in  crossing. 

(Common  wheat.) 

"       orientalet  Borst —A  small  quantity. 

(From  Russia.) 

"       villosum.  Host — 

(From  India.) 

JZizaniaaquatica.L (  A  ve^  handsome  annual,  often  growmg  eiflht  to  ten 

rWildn^  Indiak  r^^^  ]     ^^^  ^^^  ^  shallow  water;  good  for  ducks;  should 

^wiia  nee,  xnoian  rice.j         ^     receive  attention  looking  to  improvement 

OTHER   FORAGE  AI7D  MISOEI^LANEOUS   PLANTS. 

AchUlea  Millefolium,  L (  ^*  ^T^  '^^"^  Europe;  of  some  use  in  a  mixture  for 

^x.  »»*»oc*  '".y^"^'/^'  ^ j     pasture  and  perhaps  for  meadow;  we  have  selected 

V   arrow.;  ^     a  large  and  a  small  form. 

Anthylis  vulnerid,  L — A  little  for  trial. 

(Lady's  Finger.) 

Astragalus  lotoidea — ^Too  little  tried  to  give  results. 

Desmodium  molle,  DC. —Frost  killed  before  flowering. 

Oalega  offlcinalU j  ^^tr'S^^t^  ,  *"'  "  ""*  ""'"'' 

"      orientmle — Little  tried. 

Linum  uaitatissimum,  L — A  flax  with  very  large  seeds. 

(Flax.) 

Lespedeza  striata — Small,  late,  handsome;  of  no  use  here. 

(Japan  clover.) 

Medicago  sativa,  L... i'^'^^n'''^  and  thin,  probably,  f6r  our  clay  land;  we 

c,*,u«u^^  «**^i/u,^x^^  J     gjj^jj  g^  jj^  ^jjj^^.  ^  p^j.  ^Yy\A^,  and  soon  run  out 

*'         lupulina^L J  On  moist,  heavy  land  has  much  the  value  of  white 

(Black  Medick.)  (     clover. 

Melilotus  alba,  Lam —Stock  do  not  like  it;  bees  like  the  flowers. 

(Sweet  clover.) 

"        officinalis,  Willd — Smaller  than  the  preceding. 

(Yellow  sweet  clover.) 

"         arverms — From  Jai>an, 

Onobrychis  sativa.  Lam { It  has  usually  failed  on  sand,  but  on  clay  has  sur- 

(Sainfoin.)  (     prised  us  in  growth. 

Ptonfafirotonceototo,L.  |q^  ^     ^^.^    ^,^^  ^^^1    becoming  common  in 

^"^^^eranS)^'!     c=;2n  unwelcome  wee^. 

Soja  hispida (A  promising  hairy-leaved  bean,  yielding  well  on  heavy 

(Soja  Bean.)  (     land. 

Trifolium  arvense,  L — A  delicate  annual  of  no  value  for  forage. 

(Rabbit-foot  clover.) 

"        hybridum —Fickle  and  usually  short-lived. 

(Alsike  clover.) 

"        medium,  L — Well  known  and  very  useful. 

(Mammoth  clover.) 

"        pratensis,  L Well  known  and  very  valuable. 

(Common  red  clover.) 

*'       procumbens,  L (  A  prettv  annual  of  little  use  on  a  farm;  becoming  a 

(Hop  clover.)  (     tumble  weed  on  clay  land,  scattering  far  and  wide. 

"        repens  L. — A  well  known  bee  plant  and  for  pasture. 

(White  or  Duteh  clover.) 

Vicia  hirsuta,  Koch Slow  to  start;  of  little  promise. 

(Vetoh,) 


Digitized  by 


Google 


REPORT    OF    BOTANIST.  167 

LIST  OF  GRASSES  THAT  WE  ARE  TESTING  ON   LIGHT,   SANDY  SOIL. 

These  were  sown  this  spring  and  hence  it  is  too  soon  to  report  results 
very  definitely. 

Agropyrum  Japonicum — Doing  very  welL 

**  tenerum,  Vcuey. 

**  unilaterale^  V,&S, — Two  Rocky  Mountain  grasses  of  value;  little  known^ 

Andropogon  annulattus,  Forak. — From  Egypt;  a  light,  thin  grass. 

"  Hmllii,  Hack — BVom  western  Kansas;  doing  well. 

"  pertususj  Willd,.  _ — From  India;  not  promising. 

"  sericeus,  B.Br —Failed. 

Anthisteria  avenaeea — Failed. 

ArUtida  depressa,  Betz — ^Failed. 

Arundinella  anomala — A  promising  grass. 

(From  Japan.) 

Alopecurua  agrestia,  L — From  Europe ;  of  little  value. 

Avena  sterilUy  L .—A  curiosity. 

(Animated  Oats.) 

Bromua  unioloidesj  Willd — Annual;  rather  stout 

(Shrader's  Bromus.) 
"       Pumpellianus,  Scrib, 

(Pumpelly's  BromucL) 
"       breviariatcUuSf  Thurb, — Short  awned  Bromus. 

••       inermis,  L — From  France;  promising  on  light  sand. 

Cenehrus  catharticusy  Hort.        {  From  Russia;  a  low,  harsh  grass  of  no  value  for 

Monap 1 I     fodder. 

'*       MontantiA,  Mes. — ^From  Russia;  not  hardy  here. 

Chloris  barhataj  Swartz — From  Russia;  ornamental. 

"      virgatd,  Swartz —Ornamental. 

"      Stoartziana — Did  not  mature. 

CkHx  lachrynuL,  L — A  stout  annual  two  feet  or  more  high. 

(Job's  Tears.) 

Deyeuxia  scieurioides — Japan;  failed. 

r»-.«^^-#.--  ^}v..oov^.*..^    r««^  S  From  Russia;  a  rapid  growing  annual;  stems  hard; 

Eragostu  Abyimntca,  Jacq |     flowering  in  September;  of  doubtful  value. 

•*       dliaria.  Link — Too  thin  to  be  of  value. 

"       oxylepiSj  Torr.  ..' — This  southern  grass  seeded  here. 

Elymus  Europceua,  L —Not  promising. 

Eriochloa  annulata^ 

**        aristata,  Vfuey, 

«         _      .  -  ( The  above  three  grasses  are  annuals  from  the  old 

punctata |     ^^^.j^.  ^^^^  ^^^^  ^^^ 

Eleusine  Scindica Nearly  allied  to  one  of  the  millets. 

**       flagellifera,  Neis. —Adapted  to  sandy  ground. 

I^Humper^n^L^  var. |  ^^,  ^^^^^^^ 

Oryzopais  Cuspidata,  Beuth — Failed. 

Panicum  frumentaceum,  J  From  India;  will  prove  valuable  as  an  early  fodder 

Boxbgh -(     crop  as  it  will  ripen  in  six  weeks  from  sowing, 

(Sanwa  Millet.) 

"         gibbum,  EIL —Not  promising. 

"        Palmeriy  Vasey — A  tender  grass  from  Mexico. 

"         TeneHffa^,B.Br.        [ornamental. 
var.  rosea j  v^xu»u*cti«»i. 

"        Italicum.  L —Not  adapted  to  light  sandy  soil. 

(Hungarian  Grass.  Millet.) 
PagpuUum  dilitalum^  Poir, — Too  tender  for  this  climate,    l^rom  Louisiana. 

**         pantculatuTHy  L —From  the  south.    Did  not  mature. 

Pennu^wn^nuginoimm, |  j^^  Abyssinia.    Made  good  growth. 

•*       cenchroides,  Bich —From  Russia.    Too  light  to  be  of  value. 

Setaria  excurres, —Failed  to  produce  seed. 

(From  Japan.) 

Sorghum hcUepenae,  L (Rather  stout  stems;  has  heavv  root  stelks;  ripens 

(Johnson  Grass.)  (     seed  here;  of  great  value  at  the  south. 
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Vulgare,  Pers —Made  good  growth  and  perfected  seed 

(China.) 
Vulgare^  Pers.    Wild  var —Prom  Missiseippi,  where  it  is  a  weed. 

(Chioken  corn.) 

Tetrapogon  tetrastachya — Nearly  failed. 

Triticum  villosum,  Host —Grew  well,  but  did  not  produce  seed. 

(From  India.) 
Tragus  racemosae,  Schreb — Produced  abundance  of  seed, 

(From  India.) 

OTHER  FOBAGE  AND  MISCELLANEOUS  PLANTS. 

Chinese  vetcK — It  did  not  flower. 

Olydne  8qja^  Sieb —Somewhat  affected  by  drouth,  but  produced  well. 

•  (Soy-bean— Japan.) 

Lespedeza  sericea — Grew  well  but  did  not  flower. 

(From  Japan.) 

"  striata — Too  tender  for  our  climate. 

(Japan  ckyvrer.) 

"  sp — Too  tender  for  our  climate. 

(From  Japan.) 

Lathyrus  Sativus^  L —Very  promising. 

(Vetchling.) 

Sanguisarba  offldnahs,  L — Will  furnish  a  large  amount  of  fodder  on  light  sand. 

(From  Europe.) 
Trifolium  Carolinianum,  Michx,- 

Trtfolium  hybridum^  L — 

(Alsike  clover.) 

These  lists  include  two  hundred  and  nine  (209)  species  of  grasses 
and  other  forage  plants,  not  counting  a  large  number  of  duplicate  plats 
and  plants  selected  for  various  peculiarities,  most  of  which  seem  to  be 
advantageous  for  certain  purposes. 

It  may  be  wondered  why  so  many  have  been  continued  for  several 
years  when  a  majority  of  them  give  little  or  no  promise  of  sufficient  value 
to  prove  worthy  of  cultivation  for  meadow,  pasture  or  lawn. 

In  reply:  Some  of  them  vary  much  in  different  seasons  and  are  inter- 
esting objects  for  study.  The  plats  ar^  most  instructive  for  myself,  my 
students,  and  to  any  intelligent  and  inquiring  visitors,  of  whom  we  have 
many.  The  weed-like  grasses  are  cultivated  for  instruction.  The  poorest 
as  well  as  the  best  have  been  kept  going  that  we  might  be  prepared  in  case 
it  were  desirable  to  exhibit  all  of  the  number  at  the  Columbian  Exposition. 
Besides,  we  thought  best  to  try  some  on  light  land  where  they  had  not 
succeeded  on  cl^y. 

Below  are  a  few  of  the  notes  taken  in  spring  which  have  served  as 
guides  during  the  growing  season: 

Divide  the  roots  of  a  peculiar  orchard  grass  that  it  may  be  multiplied 
and  show  its  good  (Qualities.  Sow  seeds  saved  last  year  from  two  selected 
plants.  Select,  divide  and  cultivate  four  other  lots  of  orchard  grass,  each 
unlike  the  others,  but  all  remarkable  for  some  peculiarities.  Divide  again 
and  extend  each  of  three  plats  of  June  grass,  Poa  pratensisy  to  a  square 
rod  each.  One  of  these  is  large  and  tall,  promising  for  forage;  one  of 
them  small  and  promising  for  lawn.  Save  seeds  of  a  large  nice  plant  of 
timothy  and  sow  by  themselves.  Extend  the  area  of  the  large  fescue 
Festucaelatior  var.  arundinacea;  extend  the  selected  red-tops;  save  seeds  of 
a  large  and  of  a  small  plant  of  yarrow  for  trial.  This  plant  is  used  for  pasture 
in  Europe.  Save  seed  from  selected  plants  of  red  and  of  mammoth 
clovers  and  cultivate  each  by  itself.  Last  year  I  started  three  small  plats  of 
fescue,  each  sejected  from  an  interesting  and  particularly  fine  patch  in 
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the  lawn  which  had  been  seeded  perhaps  twenty-five  years.  This  year 
the  plats  have  been  more  extended  and  are  very  interesting.  Transplant 
and  extend  some  of  the  bnnches  sent  ns  from  the  Connecticut  experiment 
station.  Procure  seed  and  add  other  plats  wherein  are  sown  mixed  seeds 
for  a  lawn.  Test  and  study  some  of  the  worst  weeds,  and  save  seeds  enough 
of  six  or  more  to  use  in  issuing  a  bulletin. 

As  the  results  of  the  testing  above  briefly  noticed  are  reached,  those  of 
most  value  will  be  given  to  the  public. 

THE  CK088ED   WHEAT. 

Owing  to  the  peculiar  spring  and  summer,  the  hard  soil  proved 
unsuitable  for  this  wheat  Sparrows  destroved  much  of  it  The  seeds  will 
again  be  planted,  this  time  in  a  different  place,  near  a  field  of  wheat  as  a 
jMirtial  protection  from  sparrows. 

THE   ABBOBETUM. 

The  trees  are  cared  for,  receiving  some  cultivation  and  pruning.  They 
continue  to  grow  and  are  often  studied  by  students.  The  longer  they 
thrive  the  more  interesting  they  become.  This  small  plat  of  lana 
requires  but  a  very  small  outlay. 

ANSWERING  QUESTIONS. 

The  number  of  inquiries  in  regard  to  names  of  bee  plants,  grasses,  other 
forage  plants,  weeds,  fungi,  lists  of  grasses  and  clovers  for  certain  soils 
and  purposes,  and  a  long  and  varied  list  of  other  questions,  have  been 
answered  during  the  past  year.  The  questions  are  on  the  increase  every 
year. 

NOT  MAKING  MANY  EXPERIMENTS. 

It  is  only  just  to  notice  in  this  place  that  I  am  not  making  many  experi- 
ments, nor  giving  much  time  to  the  subject  One-third  of  the  time  of  one 
assistant,  and  one-sixth  of  my  own  time,  together  with  the  help  of  one 
laboratory  man  for  a  portion  of  the  year  is  too  small  an  outlay  of  time  and 
money  to  accomplish  much.  It  is  not  for  lack  of  promising  experiments 
begging  for  attention,  but  for  lack  of  time  and  means  that  so  little  is  done 
in  tnis  department. 

Again  I  have  to  thank  my  assistant,  C.  F.  Wheeler,  for  his  eflScient  aid 
in  many  directions.  I  am  truly  yours, 

W.  J.  BEAL, 
Experiment  Station,  )  Botanist  of  the  Station. 

Agricultural  College,  Mich.,  > 
June  SO,  1891.  ) 
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During  the  past  summer  we  have  grown  in  the  garden,  forcing-house,  oi 
hotbeds,  many  of  the  new  varieties  of  vegetable  that  are  being  offered 
to  the  public,  together  with  many  of  the  standard  sorts,  for  purposes  of 
comparison. 

In  this  bulletin  will  be  found  in  tabular  form  a  considerable  amount  of 
data  that  has  been  collected,  regarding  some  of  the  more  important 
vegetables,  together  with  brief  notes  and  a  summary  of  the  results 
obtained. 

So  far  as  was  possible  under  the  circumstances,  we  have  made  tests  of 
various  methods  of  planting,  cultivating,  and  training  the  different  plants, 
and  have  tested  the  effects  of  different  fertilizers.  The  results  will  be 
found  in  connection  with  the  plants  used  in  the  experiments. 

BEANS. 

Fifty-four  varieties  were  planted  on  the  28th  day  of  May.  Two  hundred 
beans  were  planted  in  a  space  ten  feet  long,  with  three  feet  between  rows. 
After  germination  each  variety  was  thinned  to  sixty  stalka  The  following 
table  snows  the  comparison: 


Digitized  by 


Google 


HORTICULTURAL  DEPARTMENT. 


161 


TABLE  1.— Beans  planted  May  28, 
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Variety. 
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11 
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3^ 
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8.10 
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Jack  HaU,  No.  1,  white. . 
Jack  Hatt,  No.  2,      "    .. 
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92 
80 

92 
72 
80 
80 
81 

80 
94 
70 
82 
73 

09 
72 
72 

?t> 

242 

"6.70 

w 

^^ 
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7.05 
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5.50 

m 
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8.25 
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29 
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an 
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SI 
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80 
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44 

28 

97 
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S2 
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6.89 

m 

Golden  Claater..       " 
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M 
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35 
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Landreth 

Griswold 
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Greg 
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80 
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« 
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87 
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80 
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70 
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72 

60 

80 
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172 
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5.27 

80 

U.47 

40 
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7.60 

41 
4S 

Saddle-back  Wax. 

8.80 
6.16 

44 

Befagee 

10Ji2 

45 

Wardwell 

9X1 

47 

Perfection  Wax 

Dreer 

71 

•88 

96 
99 

98 
87 
94 

3.62 

48 

Pickett  No.  1 

4.63 

40 
50 

PickettNo.2 

Newtown 

Thorborn. 

Hend. 

4.74 
6.10 

51 

Oerinan  Wii» 

5.15 

52 

Yoflemite 

59 

fiSckWai'.: ".""" 

HaUock 

Jerrard 

300 

305 
888 
270 
222 

6.89 

fiO 

Aroostbok  . 

5.84 

«1 

Jack  Hatt,  No.  IH.. 

Jack  Hatt,  No.  2^.. 

Jack  Hatt,  No.  8 

Hatt 

6.57 

02 

•* 

8.15 

08 

tt 

7.90 

WAX  SOBTS. 


Cylinder  Block  Wax — Hend.'  Growth  strong,  even;  foliage  yellowish 
green,  lealets  large;  pods  light  yellow,  round,  curved.  Valuable  for  strong 
growth,  productiveness,  tender  pods  and  freedom  from  rust  Synonyms 
{Prolific  Oerman  Wax — Burpee,  Black  TToa:— Hallock,  Pickeifs  No.  1.) 
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Saddle^back  Wax — Burpee.  Seems  to  be  a  well-selected  strain  of 
Black  Wax,  and  shows  no  evidence  of  a  cross  with  Tosemite  Mammoth  as 
claimed. 

Rust-proof  (Currie's) — Vaughan.  In  growth  of  vine,  and  in  pod,  this 
variety  closely  resembles  Black  Wax.  The  bean  is  blue-black.  It  was 
first  in  earliness,  but  was  not  remarkably  productive,  nor  free  from  rust,  as 
its  introducers  claim. 

Yosemite — Hend.  Growth  strong,  nearly  free  from  rust;  pods  yellow, 
long,  much  curved.     Productive. 

Mont  (POr — Ely.  Growth  rather  small,  considerable  rust,  yoAs  yellow, 
round,  tender,  and  well  flavored.     Quite  productive. 

Perfection  Wax — Dreer.  Growth  rather  small;  foliage  lig;ht  green; 
considerable  rust;  pods  yellow,  long,  usually  curved.  Bean  large,  flat, 
brownish-red. 

Landreth  Scarlet — Land.  Appears  identical  with  Perfection  Wax, 
except  that  the  bean  is  smaller,  nearly  round,  and  of  lighter  color. 

Violet  Flageolet — Ferry.  Closely  resembles  Perfection  Wax  but  of 
stronger  growth,  and  beans  of  violet  color. 

Dcde  Wax — Ferry.  Similar  in  plant  and  pod  to  Perfection  Wax.  Bean 
is  yellow-green  with  brown  eye. 

Mammoth  Wax — Hend.  {Butter  Wax — Maule).  Growth  strong;  foli- 
age yellowish-green,  leaflets  large;  little  rust;  bloom  large,  white;  pods 
yellow,  long,  straight  or  curved.  Valuable  for  even,  strong  growth,  and 
tor  large  tender  p^l& 

Pichstt's  No.  2,  Earlier  than  Mammoth  Wax;*growth  smaller;  aflFected 
with  rust.     Bean  smaller,  purple  around  eye. 

Detroit  Wax — Ferry.  Growth  medium;  foliage  light  green;  leaflets 
medium  size;  considerable  rust;  bloom  small,  white;  pods  golden  yellow, 
long,  broad,  flesh  thick.  Bean  medium  size,  round,  white,  with  brownish- 
black  eye. 

Wardwell — Salzer.  Growth  rather  small,  uneven;  foliage  dark  green; 
leaflets  large;  considerable  rust;  pods  yellow,  long,  flat,  usually  twisted 
sidewise.  ^ean  long,  round,  ki(mey  snaped,  white,  dark  brown  around 
eye. 

Saddle-back  Wax — Land.  Growth  small;  foliage  yellowish-green;  leaf- 
lets small;  considerable  rust;  pods  deep  yellow,  long,  round,  curved,  crease 
in  back;  flesh  thick.     Bean  medium  size,  white  with  purple-brown  eye. 

Pink-eye  Wax — Land.  Growth  small ;  foliage  dark  green ;  leaflets  small ; 
some  rust;  pods  hang  in  clusters,  yellow,  rather  short,  flat,  largest  at  apex. 
Bean  large,  nearly  round,  white,  with  yellowish-pink  eye;  very  productive. 

Oolden-eyed  Wax— H.end,  Growtn  nledium;  foliage  liffht  yellowish- 
green;  leaflets  medium  size;  some  rust;  pods  yellow,  short,  flat,  largest  at 
apex.  Bean  medium  size,  white,  with  yellow  eye.  Earlier,  but  not  so 
productive  as  Pink-eye  Wax. 

GREEN  SORTS. 

Champion — Ely.  Growth,  medium;  foliage,  dark  green;  leaflets  small; 
considerable  rust;  bloom  small,  purplish  piiik;  pods  green,  short,  flat, 
broad,  straight;  bean,  large,  round,  purple. 

Canadian — Ely.  Growth  strong,  upright;  foliage,  yellowish-green;  leaf- 
lets very  large;  considerable  rust;  bloom  large,  light  pink;  pods  9^en,  long, 
wide,  curved,  point  long;  tender  and  of  good  quality.  Bean  very  large, 
flattened,  violet-purple  color.    A  late  variety. 
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Ne  Plus  Ultra — Ely.  Growth,  medium,  compact;  foliage,  light  yellow- 
ish green;  leaflets  large;  badly  rusted;  pods  green,  4-6  inches  long, 
straight  or  slightly  curved,  flat,  apex  largest  Bean  mediiim  size,  ^  inch 
long,  flattish,  yellow  color,  eye  darker.     Prolific. 

Dakota  Soup — Maule.  Growth,  smaller  than  preceding;  some  rust; 
pods,  2  to  2^  inches  long,  straight.  Bean,  small,  round,  daA  yellow.  An 
early  variety. 

Six-voeeks — Hend.  {Newtown-Thor.)  Growth  medium ;  foliage,  yellow- 
ish-green; leaflets  small;  baAy  rusted;  pods  green,. 4-6  inches  long,  curved; 
apex  long,  curved.     Bean,  large,  brownish-yellow  with  darker  eye. 

Blue-podded  Butter — Burpee.  Growth  small;  foliage  has  a  dark 
purple  tinge;  leaflets  small;  badly  rusted;  bloom  large,  dark  purple;  pods 
4  inches  long,  |  inch  wide,  flat,  purplish  black,  of  good  quality.  Bean 
medium  size,  flat,  pink  with  yellow  eye. 

Refugee — J.  &  o.  Growth,  medium;  foliage,  yellowish-green;  leaflets, 
large;  considerable  rust;  pods  green,  4-5  inches  long,  round,  curved.  Bean 
small,  blue  with  white  spots.     Early  and  productive. 

Oolden  Refugee— MAule.  Growth  strong;  foliage  dark  green;  pods  sim- 
ilar to  preceding.  Bean  large,  yellow-pink  with  purplish-blue  spots.  A 
late  variety. 

Best  Dwarf —BxiTpee,  Ely,  Maule.  Growth  strong;  foliage  dark  ^een; 
leaflets  large,  much  wrinUed,  considerable  rust;  pods  green,  4-6  inches 
long,  J  inch  wide,  tender  and  of  good  quality.  Bean  yellow-pink  with 
purple  spots. 

Sion  Hou^r — Dreer.  Similar  to  preceding,  but  earlier  and  more  pro- 
ductive. 

Red  Valentine — Hend.  Growth  strong;  foliage  yellowish-^reen;  leaf- 
lets large;  some  rust;  pods  green,  4-5  inches  long,  round,  curved.  Produc- 
tive.    Not  so  early  as  claimed. 

Earliest  l>U7ar/— Maule.  Growth  small;  foliage  dark  green;  leaflets 
medium  size;  very  badlv  rusted;  pods  dark  green,  S-4  inches  long,  curved. 
Bean  medium  size,  slightly  flattened,  white. 

Emperor  William — Vaughan.  Growth  medium;  foliage  yellowish- 
green.     Bean  large,  flattened.     Otherwise  similar  to  preceding. 

First  Market — Land.  Growth  small;  foliage  dark  green,  edge  of  leaf- 
lets yellowish-greon;  pods  green,  4-6  inches  long,  |  inch  wide,  curved  side- 
waw;  some  rust     Bean  large,  flat,  white.     Productive. 

Paris  Canner — Land.  Growth  medium;  foliage  dark  green,  leaflets 
large;  a  little  rust;  pods  dark  green,  flat,  curved,  tender  and  of  excellent 

auality,  remain  a  long  time  in  edible  condition.     Bean,   greenish-white, 
at,  kidney-shaped.     A  very  productive  variety. 

Ooddard — Ely.  Growth  strong;  foliage  dark  yellowish-green;  some 
rust;  pods  green,  4-5  inches  long,  straight,  flat  Bean  very  large,  yellow- 
pink  with  red-brown  spots.     Valuable  as  a  shell  bean. 

FIELD  SORTS. 

f 

Aroostook — Jerrard.  Growth  small;  foliage  li^ht,  yellowish-green;  leaf- 
lets small;  considerable  rust;  pods  green,  4-6  inches  long,  flat,  curved. 
Bean  medium  size,  round,  kidney-shaped,  white.  A  desirable  variety. 
Early. 

Burlingame — Maule.  Growth  large,  vigorous;  leaflets  small;  some  rust; 
pods  light  green,  3  inches  long,  straight,  stringy.  Bean  medium  size, 
round,  white.     Productive. 
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Snowfiake — Gre^.  Growth  strong,  vigotous;  foliage  yellowish-green; 
leaflets  small;  considerable  rust;  xx>ds  green,  2-3  inches  long,  straight  Bean 
small,  round,  white.     Valuable  for  productiveness. 

Tree — Maule.  Growth  slender,  spreading;  leeiflets  very  small;  no  rust. 
A  very  late  variety  and  bears  few  pods. 

The  following  varieties  were  obtained  from  Jack  Hatt,  Argentine,  Mich.: 

No.  1  1-2.  Growth  strong,  upright;  foliage  dark  green;  leaflets  small; 
very  little  rust;  pods  green,  4-6  indies  long,  flat,  largest  at  apex,  tender 
and  of  good  quality.    iBean  medium  size,  white.    Productive. 

No,  2 1-2.  Growth  strong,  reclining;  foliage  dark  green;  leaflets 
medium  size;  some  rust;  pods  green,  3-4  inches  long,  straight,  flat.  Bean 
medium  size,  white,  more  flat  than  No.  H. 

No.  8.  Growth  strong,  inclined  to  pole;  foliage  medium  green;  leaflets 
medium!^size;  some  rust;  pods  green,  4-6  inches  long,  flat,  curved.     Bean 


large,  white;  a  good  many  are  cracked. 
Th ^.       -       .    . 


Phe  following  short  list  of  varieties  will  prove  satisfactory  for  home  or 
market  use. 

Wax  beans — Cylinder  Black  Wax,  Tosemite,  Mammoth  Wax  and  Pink- 
eye Wax.  Green-podded  varieties — Paris  Canner,  Ne  Plus  Ultra,  Eefugee, 
and  Sion  House. 

For  field  bean — Aroostook,  Burlingame,  Snowfiake,  and  Jack  Hatt 
No.  li 


BEETS. 

Nine  varieties  of  beet  were  planted  May  12.  One  hundred  seeds 
were  sown  in  a  row  ten  feet  lon^,  with  a  space  of  two  and  one-half  feet 
between  rows.     After  vegetation  the  beets  were  thinned  to  six  iilches  apart. 

Tabi^  II. 


Variety. 


Seedsman. 


l| 
SI 


ll 


w  " 

II 


Remarks. 


Drac»iia-leaTed .. . 

Eclipee 

Egyptian , 

Bassano 

Half-long  Blood. 

Chilian 

Mitchell's  Tornip. 
BedBeaaty 

Sample  N 


Vanghan. 
Ferry .... 

Vanghan. 
J.&S.-.. 
Salzer.... 

Burpee.. 


39 
123 

96 
127 
151 

51 

78 
146 

187 


Valuable  only  as  a  foliage  plant. 

Diam.  8-3^  in.,  1%  in.  long;  fleah-outer 
'  rings  dark  crimson,  lighter  in  oentor. 
,  \  Diam.  a-4  in.,  len^  2-2V4  in.,  bottom 

flat;  flesh  dark  cnmson,  little  white. 

Diam.  3-4  in.,  length  3  in.,  tap  root  8  in. 

long;  flesh  white  with  narrow  red  rings. 

Diam.  2  in.,  length  10  to  12  in.,  flesh 

crimson  with  narrow  rings  of  white. 

Valuable  as  a  foliage  plant. 

Diam.  8  in.,  round,  flesh  pink-soarlet 
with  white  rinfi^s,  firm.  r*      ^^~~^ 

Diam.  2V4  iii.Tiength  3  in.,  flesh  bright 
red  with  lighter  streaks,  nrm. 
Diam.  2H  in.  length  10  to  12  in.,  flesh 
dark  crimson  with  streaks  of  pinkish 
white,  solid. 


Eclipse,  Bassano  and  Sample  N  were  alike  in  earliness.  Eclipse,  because 
of  its*  regular  form  and  dark  colored  flesh,  is  better  for  a  table  beet  Bass- 
ano is  preferable  for  greens. 
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Sample  N  ia  a  new  variety,  valuable  for  earliness,  large  size,  €md  regular 
form. 
Half -long  Blood  is  €m  excellent  variety  of  the  long-rooted  type. 
Egyptian  has  very  dark  flesh,  but  is  somewhat  irregular  in  form. 
]£tcheirs  Turnip  is  a  distinct  variety  but  not  so  early  as  claimed. 
Bed  Beauty,  valuable  for  bright  red  color  of  flesh  and  regular  form. 

CABBAGES. 

The  seeds  for  the  comparative  test  of  varieties  were  obtained  from  the 
dealers  whose  names  appear  in  the  table.  One  hundred  seeds  were  placed 
in  our  seed  tester,  and  the  restdts  were  noted. 

On  the  10th  of  March,  100  seeds  of  each  variety  were  sown  in  shallow 
cigar  boxes,  and  the  number  vegetating  will  be  found  in  one  of  the  col- 
umns of  the  table.  Another  column  contains  the  number  of  days  required 
bv  each  variety  for  vegetation,  and  a  third,  notes  the  strength  of  the 
plants.     There  is  a  striking  correlation  between  these  three  columna 

The  plants  were  pricked  out  in  flats  on  the  27th  of  March,  and  were 
transplanted  to  the  field  on  the  1st  of  May.  Twenty-five  plants  of  each 
fiort  were  set  on  land  that  had  been  used  for  strawberries,  and  that  had 
about  twenty-five  two-horse  loads  of  stable  manure  plowed  under  in  the 
falL  As  the  heads^  matured  they  were  cut  from  one  half  the  plants,  and 
weighed,  and  the  others  were  kept  for  noting  the  date  of  bursting,  etc. 

Table  IIL 


J 


Varieties. 


Seedsman. 


From  planttng  oat. 


11 


h 


II 


1 

2 
3 

4 
5 

« 
7 
8 
9 
10 

11 
U 
18 
14 

16 

17 
18 
19 

a> 

21 
22 


27 
28 


All  Head 

All  the  Year  Bound.  . 

AU  Seasons 

Ail  Seasons 

American  Savoy 

Aotomn  King.. 

Bridgeport 

Caseel 

Deep  Head 

Earliest 

Earliest 

EV  Jersey  Waicefield.. 
E*y  Jersey  Waicefield. . 

Eeirly  Summer. 

Etampes 

Express 

Fottler's  Drombead... 

Hard  Head 

Bsd»  Park 

liightning 

LoaisriUe  Mammoth.. 

Loxembnrg 

Diamond 

Marblehead 

Marrin^s  Saroy 

Market  Qardener 

Premiom  FlatDntoh! 

Bed  Dromhead 

Beynolds*  Earliest... 
Vandergaw j. 


Burp.. 
Land.. 
Greg,.. 
Vang. . 


Hend. 
Vang.. 

Greg..! 
Salz... 


Land.... 
Everitt . 
March.. 
Vaug. .. 


Manle. 
Qard... 
Sala.... 

Vang.. 


J.&.S 

Vang -.- 

Hal 


Vang. 


Gard.. 
Greg.. 
Gard.. 


91 


70 
60 
70 
90 

85 
80 
80 
70 
70 

90 
70 
100 
70 
60 

80 
85 
50 
40 
80 

80 
80 
40 
90 
70 

90 
90 
90 
90 
70 


105 
106 

76 
76 
81 
71 

81 


81 
142 
86 
91 

ni 

151 
106 

84 
93 

77 

74 

86 
81 
81 
82 

81 
86 
98 
124 
77 

125 
93 
89 
142 
186 

118 
94 

142 
74 

86 


5.2t 
S.79 
4.84 
5.08 
4.42 

BJSt 
6.06 
3.U 
7^ 

sa6 

3.04 
3.20 
3J8 
2.71 

2.87 
8.68 
7.04 
8.31 
8.91 

8.22 
6.4ft 
4.90 
8.22 
5.26 

5.34 
8.94 
7.15 
4.85 
4.45 
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Of  the  early  varieties,  Reynolds'  Earliest  is  by  far  the  best,  being  as 
early  as  any,  and  nearly  one  half  larger.  Salzer's  L^htning  was  mnch 
like  Landreth's  Earliest,  while  the  Earliest  from  Salzer  differed,  but 
slightly  in  the  form  of  the  heads.  The  weights  given  as  the  average  of 
each  variety  must  not  be  too  much  relied  on,  as  in  each  of  the  last  three 
varieties  the  seed  was  not  pure,  and  several  of  the  heads  were  off  tjrpe; 
they  are,  however,  approximately  correct. 

Days  required  Av.  wei^rht 

after  transplanting,    of  heads,  lbs. 

Reynolds'  Earliest 71-74  485 

Landreth's  Earliest ._ 71-74  3.16 

Salzer's  Earliest 71-77  3.62 

Salzer's  Lightning... 72-77  3.91 

The  Etampes  and  Express,  which  are  practically  the  same,  followed  in 
about  a  week,  but  were  nearly  a  pound  lighter  than  the  average  of  the 
others. 

Early  Wakefield,  from  Everitt,  was  very  badly  mixed. 

Early  Jersey  Wakefield,  March,  matured  with  Etampes,  and  gave  heads 
considerably  larger.  Attention  is  called  to  the  high  per  cent  of  vegeta- 
tion, and  the  vigor  of  the  plants. 

For  some  reason  Early  Summer  and  Fottler  were  rather  light,  and  failed 
to  make  their  usual  showing. 

Of  the  sorts  maturing  with  Fottler,  All  Seasons,  All  Head,  and  Vander- 
gaw,  made  the  following  showing: 

Days.  Weight. 

All  Seasons— Vaughan 86-91  5.03 

All  Head— Burpee 79-81  5.20 

Vandergaw — Gardiner __ 81-86  445 

Deep  Head  and  Hard  Head  were  very  firm  and  solid,  and  of  good  size; 
they  may  have  their  place. 

Of  the  late*  sorts  Premium  Flat  Dutch  surpassed  all  others,  with  Hyde 
Park,  Louisville,  Autumn  King,  and  Marblehead  following  closely. 

Days.  Weiffht. 

PremiumFlat  Dutch 76-94  8.94 

Hyde  Park 84-124  8.31 

Louisville 86-125  8.22 

AutumnKing 91-151  8.52 

Marblehead 105-142  8.22 

In  this,  as  in  other  tables,  the  number  of  days  given  in  the  first  col- 
umn, is  the  number  from  the  date  of  transplanting  to  the  field,  to  the 
edible  maturity,  and  in  the  second  to  market  maturity.  For  comparative 
purposes,  the  last  one  should  be  used. 

Tne  weight  was  taken  after  the  loose  leaves  had  been  removed. 

From  this  year's  trial,  our  list  of  four  varieties  for  a  succession  would  be, 
Eeynolds,  Early  Summer,  All  Head  or  All  Seasons,  Premium  Flat  Dutch. 

Market  Gardener,  Hard  Head,  and  Deep  Head,  are  also  good  sorts  to 
follow  Early  Summer. 

Diamond  does  not  make  a  very  worthy  showing. 

Marvin  Savoy  is  the  best  of  its  class,  and  Red  Drumhead  is  also  desir- 
able. 
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SWEET  CJORN. 

The  varieties  grown  in  the  test  plat  numbered  twenty-five,  and  consisted 
of  the  standard  sorts  and  of  such  new  ones  as  we  could  obtain.  They  were 
planted  3^x3  feet,  and  20  hills  of  each  sort  were  grown,  with  five  kernels 
in  a  hill.  The  number  vegetating  was  noted,  and  is  given  in  the  table. 
Although  the  planting  was  not  done  until  the  26th  of  May,  the  soil  was 
kept  cold  and  wet  by  rain,  for  several  weeks,  and  the  stand  was  not  perfect. 

Table  IV. 


8 


S 
4 
5 

6 

7 

8  I 

9  . 
K) 

U 
12 
13 
U 
15 

10 
17 
18 
19 
20 

21 

22 
23 
24 

2B 


Variety. 


Seedsman. 


Amber  Cream. 

Borbank 

Corj 

Croeby 

Durkee 


Vaagban ;      42 

'     ;   87 

1      80 


Minneeota... 
Ererbearing. 

Ford i.. 

Guarantee 

Harbinger.... 


Honey 

Mammoth 

Leet 

Marblehead.. 
Manle 


Gregory.. 

Vaoghan . 
Manle.... 
Vaoghan.. 

J.  AS 

Gardiner.. 

Gregory... 
Vanghan.. 

Ferry 

Vaoghan.. 
Manle 


Concord 

Gold  Coin.... 

No.  48 

Old  Colony... 
Pee  and  Kay.. 


Perry 

Shaker... 
Shoe  Peg. 
Stabler.... 
Stowell... 


78 

57 
64 
80 
83 
58 

58  I 
68  I 
75 
76  ' 
68  I 

81  I 
45  I 

84  I 
48  I 
75  I 


82  I 

'      65  , 

J.&S !      42 

Borpee 68 

Vaoghan 36  ' 


Vanghan. 


SaUer... 
Vaoghan.. 


s 

1 

h 

^1 

X 

'l^ 

1^ 

1 

77 

86 

112 

64 

66 

95 

60 

64 

86 

66 

72 

98 

68 

70 

101 

68 

72 

107 

75 

70 

107 

65 

68 

96 

75 

70 

107 

60 

64 

95 

75 

81 

107 

88 

92 

126 

65 

68 

98 

60 

65 

86 

70 

72 

107 

68 

72 

107 

88 

92 

125 

60 

64 

74 

72 

76 

107 

66 

68 

96 

68 

70 

126 

66 

81 

107 

88 

92 

119 

75 

81 

125 

81 

88 

125 

5 

5 
6 
5 
5 

4H 

6V4 
6H 
5H 
4^ 


7 
7 

5H 


7 
7 
5 
6 
5 

7 
8 
6 
8 
6 

8 

10 
7 
6 
7 

8 
10 
5 

8 

7 

7 
8 
6 
8 
9 


Of  the  extra  early  varieties  there  was  no  appreciable  difference  in  time 
of  ripening  of  Cory,  Harbinger,  Marblehead  and  No.  48  from  Salzer;  and 
following  very  closely  came  Bnrbank,  Crosby,  Minnesota,  Ford,  Leet,  Pee 
and  Kay,  Perry  and  Shaker. 

Amber  Cream,  Everbearing,  Guarantee,  Honey,  Maule's  XX,  Old  Colony, 
Concord,  and  Stabler  would  he  classed 'as  intermediate,  and  Late  Mammoth, 
Gold  Coin,  Shoe  Peg,  and  Stowell  as  late  sorts. 

EARLY   VARIETIES. 

Cory — The  original  Cory  had  a  red  cob,  and  was  several  days  ahead  of 
Marblehead,  but  m  our  tests  of  this  variety  from  ten  different  seedsmen  we 
found  that  in  most  cases  they  had  by  selection  secured  white  cobs,  although 
that  t3ri)e  was  not  fixed. 

Harbinger — Much  like  Marblehead  in  size  and  general  appearance.  It 
may  be  a  selected  strain  of  that  variety  with  eight-rowed^ears,  white  cobs, 
and  white  kernels.     Quite  productive  €md  of  excellent  quality. 

Marblehead — For  a  long  time,  this  has  been  the  standard  early  variety, 
and  selected  strains  are  stifi  unsurpassed  in  earliness. 
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No.  48,  Salzer — Could  not  be  distinguished  from  Coiy.  Although  not 
worthy  of  a  varietal  name  it  is  one  of  the  best  strains  of  Cory  grown  by  us 
this  year. 

Burbank — A  very  promising  variety  coming  just  after  Cory.  Cobs  large, 
white;  ears  large  8  to  12  rowed;  kernels  large  and  nearly  white.  One  of 
the  most  promising  of  the  new  varieties. 

Crosby — Perhaps  the  best  of  the  second  early  varieties,  ripening  a  week 
after  Cory.  Cob  white,  12  rowed,  kernel  small,  evenly  and  closely 
arranged  on  cob.     Quality  excellent. 

Minnesota — The  favorite  second  early  variety  with  market  gardeners; 
ripens  very  evenly,  kernels  large  and  flat,  very  productive,  but  not  equal 
in  quality  to  Crosby. 

Jueet — This  seems  to  be  a  well  selected  strain  of  Minnesota;  although 
somewhat  earlier  than  that  variety,  it  has  all  its  valuable  characteristics 
developed  to  a  high  degree. 

Ford — About  four  days  later  than  Marblehead,  ears  long,  slender,  eight- 
rowed,  cob  white.     Quite  productive  and  of  excellent  quality. 

Perry — Fully  as  early  as  Minnesota.  Ears  generally  10  or  12  rowed, 
with  a  slender  white  cob.  Although  no  larger  than  Minnesota,  its  superior 
quality  renders  it  valuable.  * 

Pee  and  Kay — Eipens  with  the  last  Ears  12-rowed.  Kernels  long, 
on  a  white  slim  cob. 

Shaker — Eipens  with  Minnesota.  Ears  10  to  12-rowed;  cob  white,  of 
medium  size,  and  an  inch  longer  than  Minnesota.  Its  size,  productiveness, 
and  excellent  quality  make  it  desirable  as  a  second  early  variety. 

Amber  Cream — About  a  week  earlier  than  Stowell.  Ears  very  long  and 
slender;  10  or  12-rowedl  Cob  white;  kernels  light  amber  when  dry.  Qual- 
ity very  good. 

Everbearing — Although  its  evergreen  character  is  the  strongest  point 
claimed  for  this  variety,  it  was  ripe  nearly  three  weeks  before  Stabler, 
which  was  at  edible  maturity  on  the  same  day  as  Everbearing.  JEars  10- 
rowed,  size  of  Concord  and  Stabler;  kernels  and  cobs  white. 

Ghuarantee—Ahout  with  Everbearing  in  season  and  general  appearance. 
Ears  8  inches  long;  cob  white,  slender.    Very  sweet. 

Honey — One  week  later  than  Concord.  Stalks  about  six  and  a  half 
feet  high;  generally  red.  Ears  12-rowed,  eight  inches  long.  Quality  excel- 
lent 

Maule's  XX — Plants  about  six  feet  high.  Ears  six  to  seven  inches  long 
and  10  or  12  rowed.     Kernels  small  and  sweet.    Not  particularly  desirable. 

Old  Colony — Stalks  from  five  and  a  half  to  six  feet  hi^h.  Ears  six  to 
eight  inches  long;  14  to  16  rowed.  About  ten  days  earlier  than  Stowell. 
Cobs  white;  kernels  long,  small,  and  very  sweet  One  of  the  best  in  this 
class. 

Concord — Plants  about  seven  feet  high.  Ears  ei^ht  inches  long,  12  to 
14-rowed.  Kernels  small  but  long.  Very  productive,  and  of  excellent 
quality.  Has  few  equals  as  a  second  early  sort,  and  on  account  of  its 
superior  quality  is  by  many  preferred  to  Stowell  for  fall  use. 

Stabler— A\)ovii  a  week  earlier  than  Stowell  which,  in  size  and  appearance 
of  plant,  it  greatly  resemblea  The  ears  are  a  little  smaller  than  those  of 
Stowell,  but  are  of  better  quality,  and  have  the  evergreen  character 
developed  to  a  high  degree.  Tnis  variety  is  preferred  by  many  for  gen- 
Aral  planting. 
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Late  Mammoth — One  of  the  largest  varieties  grown.  A  week  later  than 
Stowell.     Probably  a  large,  late  strain  of  that  variety. 

Gold  Coin — Much  like  the  last  in  size,  season,  and  appearance,  except 
that  the  kernels  are  of  a  rich  golden  yellow.  Instead  or  being  ten  days 
earlier  than  Stowell  we  find  it  a  week  later,  or  the  same  in  season  with 
Mammoth. 

Stowell — This  is  the  standard  late  variety.  Vigorous,  productive,  ever- 
green to  a  high  degree,  and  of  fair  quality.  Although  other  varieties  may 
be  preferable  in  certain  localities,  the  selection  of  Stowell  as  a  late  variety 
will  not  be  a  mistake. 

Shoe  Peg — {Ne  Plus  Ultra,  Quaker).  Stalks  about  5 J  feet  high;  ears 
small,  five  to  six  inches  long;  kernels  long,  pointed  like  a  shoe  peg,  and 


f  laced  thickly  but  irregularly  over  the  cob.    One  of  the  latest  to  npen. 
ts  only  value  is  in  its  superior  quality,  which  may  make  it  valuable  for 
family  use. 

For  a  succession,  the  choice  would  be  Cory  or  Marblehead,  Crosby,  Con- 
cord, Stabler  and  Gold  Coin. 


CUCUMBERS. 


Nine  varieties  of  cucumber  were  planted  the  11th  of  June.  They  were 
planted  in  hills  six  feet  apart  each  way.  Ashes  and  turpentine,  a  half 
teaspoonful  of  turpentine  to  a  pailful  of  ashes,  applied  every  two  or  three 
days,  proved  an  effectual  remedy  for  the  striped  beetle. 


Table  V. 


J 


Variety. 


Seedsman. 


S 


If 

^5 


Remarks. 


^1 


Boston  Pickling, 
Chicago  Pickling 
Long  Green... 

Choice 

Grecian 

Parisi'nPiokling 

Snake 

Perfection 

Pearl 


Gardiner 
Ferry 

Landreth. 
Maole... 

Ferry 

Maole^.. 
Salzer... 
Burpee.. 


Fruit  ft-G  in,  long;  iliam,  i:)  in.,  round, 
snioijlh,  iijM3dortivj&» 

Fiitit  Ki  ioh  lon*r:  diam.  y  in.,  smooth, 
viriHt?'  wttik,  ttnprtKluetivp. 
Prtiit  vioin^  K:iup;disjii.^'s'^!^ in.. round, 
slj  ici  I  rly  ribbod. vLn(w  vi^of «itis,  productive. 
Fruit  s  jri.  ion*r;  diftni.  Uj  m.,  bent  half 
dCMjbie.  vlotkj*  WL^k, 

Fruit  lO-U  in.  Imii^;  di^in.  :i  in.,  smooth, 
so) id,  viinvi  wwik.  II"'  r't-M^ii'ttive. 
Fruit,  lO-lB  in.  lt>u«;  dimu.  1J4-2  in.,  apex 
largest,  curved,  fairly  productive. 
VaTuabie  onl^  as  a  curiosity;  vines  died 
before  fruit  npened. 

Fruit  6-8  in.  long;  diam.  2V4-8  in.,  smooth, 
perfect,  vines  vigorous,  prolific. 
Fruit  6  in.  long;  diam.  2Vi  in.,  round,  per- 
fect, white,  not  productive. 


The  weJather  continued  dry  for  some  time  after  planting  the  seeds,  and 
the  results  given  in  the  table  are  not  to  be  taken  as  a  conclusive  test  of  the 
varieties. 

Boston  Pickling  was  the  earliest  variety.  It  is  straight,  smooth,  and  of 
good  quality;  excellent  for  pickling. 

Long  Green  is  a  good  variety  for  table  use;  medium  early;  vines  vigor- 
ous and  productive. 

Parisian  bears  slender,  lon^  fruits,  excellent  for  pickling. 

Perfection  has  fruit  of  perfect  form,  smooth,  and  of  good  quality.     The 
fruit  remains  in  condition  for  table  use  a  long  time  before  ripening. 
22 
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LETTUCE. 

About  forty  varieties  have  been  tested  during  the  year,  for  forcing- 
house,  hotbed,  and  out-of-door  use. 

Table  VI. 


?5 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

U 
12 
13 
U 
15 

16 
17 
18 
19 
21 

22 
28 
24 
25 


27 
28 


.SO 
31 


34 
35 


17 


Variety. 


Seedsman. 


AU  Heart 

AH  the  Year  Boand 

Arlinerton  Tennis  Ball. 

Boston  Cnrled- 

Boston  Market 


Blonde  Blockhead. 

Bloomsdale  Early  Summer. 

California  Cream  Batter 

California  Cream  Butter 

Chartier 


Chio 


Chicago  Forcing- 

EarlyWhite  Seff-folding Coa 


Early  Prize.. 
Ererlasting. 
Forcing 


Grand  Rapids 

Gold  Nn^wet 

Green  Fnnged 

Hanson 

Long  Standing  Bronze  Head 

M'k't  (Jard'n'r's  Private  St'k 
Marblehead  Mam'th  Cabbage 

Marblehead  Mammoth 

New  Cos  or  C/elery 

No.  21 


Paris  Wliite 

Philadelphia  Butter. . 
Philadelphia  Butter.. 
Rudolph^s  Favorite . . 
Salamander 


Sugar  Loaf 

Sunset 

Yellow  Seeded  Butter . 

Philadelphia  Fy  Wh't  Cab*g 


j.&s 

Hend 

(Gardiner. 


Hend. 


Burpee 

Landreth. 
Burpee. -- 
Everitt... 
Vatighan.. 


Perry. 


Everitt.... 
Landreth. 


Livingston. 

Burpee 

Hend 

Burpee 

J.  AS 


Vaughan. 

Mame 

Hend 

Vaughan. 


Ferj 


Ferry . 
Manle 


Vaughan. 
Hend 


Gregory. 
Hend.... 


Burpee. 


^1 


100 
97 
67 
97 

96  I 
100  I 

99  I 
100  , 

91 


I 


97 

64 

94 

68  1 

97 

56 

77 

77 

97 

88 

95 

57 

71 

61 

100 

98 

96 

82 

96 

88 

100 

94 

98 

71 

97 

78 

98 

40 

100 

97 

86 

58 

96 

81 

98 

84 

88 

75 

100 

73 

100 

67 

97 

57 

97 

78 

96 

82 

40 
100 
50 
50 
90 

60 
80 
80 
80 
20 

50 
40 
50 
50 
50 

40 
70 
75 
90 
80 

70 
50 
75 
80 
90 

60 

85 
80 
80 
75 

50 
40 
50 
75 


> 

0 


I. 


II 


110 
96 

100 
95 

89 

108 
102 
100 
96 
109 


106 
104 

93 

96 

100 
97 
100 
104 
108 

97 
110 
109 
109 
106  I 

102  , 
92 
90  ! 
99 
99 


;§3 


143 
U8 
126 
109 
118 

132 
180 
132 
119 
181 

117 
188 
132 
116 
128 

127 
120 
130 
134 
184 

127 
184 
184 
188 
181 

130 
119 
U4 
180 
128 


102  131 

106  :  188 

104  134 

98  125 


106 
146 
149 
143 
155 

155 
155 
155 
146 
155 

la 

168 
155 
151 
155 

155 
151 
163 
156 
156 

155 
168 
159 
166 
155 

159 
146 
141 
155 
155 

1^ 
V» 
159 
146 


For  forcing  purposes  the  Grand  Bapids  is  unequaled.  It  is  one  of  the 
first  kinds  to  mature,  and  on  account  of  its  upright  habit  can  be  planted  closer 
than  most  varieties;  for  the  same  reason  there  is  much  less  mildew  and 
rot  of  the  lower  leaves. 

Another  strong  point  in  its  favor  is  the  fact  that  the  edges  of  the  leaves 
never  bum,  and  we  have  never  seen  a  variety  so  free  from  rot  of  the  inner 
leaves.  The  leaf  has  something  the  appearance  of  the  Curled  Simpson, 
and  is  very  attractive  in  the  market  and  on  the  table.  We  have  sent  some 
of  our  surplus  lettuce  to  the  hotels  and  stores  in  Lansing,  and  found  it 
impossible  to  sell  the  Tennis  Ball  and  similar  varieties  until  the  Grand 
Bapids  was  disposed  ot 

The  Chicago  Forcing  from  Vaughan  is,  next  to  Grand  Bapids,  our 
favorite  variety  for  forcing  purposes.     The  qualities  commended  in  the 
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Grand  Kapids  are  less  strongly  developed  in  this  variety.  With  a  little 
care  in  ventilating  and  watering,  it  will  produce  plants  superior  to  the 
Grand  Bapids,  and  a  week  earlier  than  Tennis  Ball  and  similar  varieties. 
The  leaves  are  less  upright  in  habit  than  the  Grand  Bapids,  and  differ  in 
appearance  by  being  rattier  more  blistered  and  with  edges  more  finely  cut. 

For  hotbed  purposes  we  find  the  Chiccigo  Forcing  superior  to  all  others. 
It  matured  heads  a  week  earlier  than  Grand  Bapids,  and  they  were 
much  thicker  and  heavier. 

The  Arlington  Tennis  Ball  (No.  3)  is  one  of  the  best  strains  we  have 
grown,  and  unless  one  of  the  above  sorts  is  to  be  grown,  will  be  found 
ve^  desirable  for  forcing. 

During  the  fall  we  wrote  to  several  seedsmen  and  requested  them  to 
send  us  their  two  best  forcing  lettuces.  In  nearly  every  case  White 
Tennis  Ball  was  sent  as  one.  We  have  generally  grown  the  Boston  Curled 
variety  for  forcing-house  and  hotbed  purposes,  but  it  is  ten  days  later  than 
Grand  Bapids,  and  in  several  respects  it  is  inferior  to  that  variety. 

Landretn's  Forcing  is  a  good  variety,  but  all  of  the  three  first  mentioned 
sorts  are  better.  Market  Gardeners'  Frivate  Stock  and  Boston  Market  are 
good  strains  of  Tennis  Ball,  but  the  Arlington  is  better.  Silver  Ball  from 
Hallock,  is  also  a  strain  of  Tennis  Ball. 

For  hotbed  varieties,  in  addition  to  the  Chicago,  Black-Seeded  Simpson, 
Curled  Simpson,  Hanson,  Blonde  Blockhead  (practically  indentical 
with  Hanson),  and  Sug^r  Loaf  will  do  well. 

For  the  cold-frame  and  the  open  ground  for  spring  use,  the  hotbed 
kinds  did  well,  as  did  Chartier  (Early  Prize  seems  identical),  which  is 
an  excellent  variety  with  the  wrinkled  edges  of  its  leaves  tinged  with 
red.  All  Heart  would  be  a  splendid  lettuce  were  it  not  for  its  tendency  to 
rot. 

Of  the  summer  varieties.  All  the  Tear  Bound,  Everlasting,  No.  21,  and 
Salamander  (all  much  alike),  are  excellent,  as  are  Marblehead,  Mammoth, 
and  Sunset,  which  also  seem  identical. 

The  Cos  varieties  could  not  be  distinguished. 

PEAS. 

The  germinating  power  of  the  seed  was  determined  in  the  seed  tester, 
and  on  the  14th  of  May  the  seeds  were  sown  in  double  rows,  each  contain- 
ing as  a  rule  100  peas.  The  date  and  per  cent,  of  vegetation  were  noted 
and  will  be  found  in  the  table. 

The  vines  were  supported  on  a  woven  wire  trellis  supported  on  stakes 
driven  every  ten  feet 

We  have  used  this  for  two  years  and  find  it  particularly  valuable  for 
half  dwarf  sorts. 

As  soon  as  the  pods  were  marketable,  50  were  taken  from  each  variety, 
weighed,  shelled  and  the  number  and  weight  of  the  peas  noted.  As  soon 
as  the  other  pods  were  ripe  they  were  picked  and  were  used  in  determin- 
ing the  total  yield  of  green  peas.  The  yield  was  computed  on  the  basis 
of  100  seeds  planted. 
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Table  VII. 
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ii 

if 
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1 

Alaska 

Root 

Hend 

60 
90 

81 
31 

10 
10 

36 
43 

44 

76 

47 

81 

56 

88 

20 
28 

80 
60 

.21 
.26 
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17.0 
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Am.  Champion. 

5. 

S 

Am.  Wonder  ... 

92 

85 

0 

86 

47 

48 

59 

81 

75 

.16 

18. 

6.8 

4 

Fleetwin« 

Greg 

62 

80 
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86 

45 

48 

54 

15 

40 

.17 

12. 

7. 

5 

Extra  Early—. 

Bur 

78 

85 

12 

32 

44 

47 

55 

26 

00 
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0. 

A 
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Morning  Star... 

«i 

25 
63 
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12 
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36 
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44 

76 
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56 

18 
50 
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12.3 
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Hal 

95 

8.5 

8 

Anticipation. .. 
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88 

14 

10 

44 

73 

81 

00 

25 
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4.5 
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9 
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Cros 

94 

83 

10 

41 

55 

61 

85 

51 
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26.8 

11.8 
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86 
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44 

66 

78 

85 
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16.5 
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83 
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63 
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21.5 
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Profusion 
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65 
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72 
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48.4 
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♦' 
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87 
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58 
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.17 

38.8 
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.57 

65 

71 
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56 
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34 
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54 
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85 
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72 
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38.5 
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52 
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17.5 
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65 
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.5 
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85 
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76.0 
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Of  the  twelve  varieties  ripening  in  44  to  47  days  from  the  date  of  plant- 
ing there  is  little  choice,  and  although  some  of  them  can  be  distinguished  by 
slight  differences  of  color  or  markings,  most  of  them  are  near  enough  alike 
to  be  considered  indentical.  The  Summit  and  Fleetwing  were  low  in 
vegetation,  bnt  have  shown  themselves  to  be  valuable  varieties.  The  First 
and  Best,  Ferry,  and  First  in  the  Market,  Ldv.  also  made  a  good  showing, 
as  did  Eural  New  Yorker,  which  ripened  a  few  days  later. 

With  differences  so  slight  as  existed  betwen  the  sorts  in  this  extra  early 
class,  more  depends  on  the  character  of  the  strain  than  on  the  name  of  the 
variety  under  which  it  is  obtained. 

The  Quantity  and  Advance  were  most  productive  among  the  second  early 
sorts,  while  Quality,  Profusion,  Pride  or  the  Market,  Imdsummer,  Hors- 
ford's  Market,  and  Satisfaction  follow  closely. 

As  the  varieties  in  this  group  are  more  productive,  and  generally  of  bet- 
ter quality  than  those  oi  the  extra  early  sorts,  it  is  only  advisable  to 
plant  enough,  of  the  early  kinds,  to  bridge  over  the  week  or  ten  days  before 
the  Advancer  and  others  of  its  class  are  ripe. 

Among  eighteen  late  kinds,  the  Everbearing  was  very  productive,  fol- 
lowed by  Strategem,  Abundance,  Forty-fold,  Yorkshire,  and  John  Bull. 

Nos.  48  to  59  in  the  table  refer  to  an  experiment  to  test  the  effect  of 
planting  seeds  from  the  first  pods  to  ripen  (lower),  as  compared  with 
those  from  the  later  pods  (upi)er).  We  also  tried  to  see  if  there  was  any- 
thing gained  in  size  and  weight  of  the  pods  by  using  seeds  from  selected, 
well-filled  pods.  Seeds  of  three  varieties  were  used,  and  the  time  of  ripen- 
ing and  the  weight  and  number  of  pods  can  be  found  in  the  table.  With 
two  varieties  there  was  no  effect  on  the  time  of  ripening,  but  the  other 


indicates  a  slight  gain  by  selection, 
effect  of  selecting  the  large  pods. 


The  results  are  not  aefinite  as  to  the 


PEPPERS. 


The  peppers  were  sown  in  flats  in  the  forcing-house  on  the   12th  of 
March,  pricked  out  April  4,  and  transplanted  out  doors  June  4 


Table  VIII. 


Variety. 


GBrdinal 

Casesme - 

Celeetial 1 

GroldQCi  Dawn 

Golden  Upright 

LATge  Bell 

Prooopp 

Red  Clnster 

BedBtna 

Bed  Upright 

Sqpa«h 

Roby  King 

*  Did  not  ripen  before  froet. 


Seedsman. 


Ferry 

Henderson 

Van^han 

Johnson  &  Stokes. 

Vanghan 

Burpee 

Landreth 

Vanghan  __ 
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76 
78 
12 
14 

59 
77 
86 
56 

88 
86 
40 
81 
61 


45 
66 
U 
11 


46 
46 
45 

88 
26 
4 
71 
31 


9. 
10. 
5. 
4. 

5. 

7. 
8. 
9.5 

4. 

8. 
4. 
10. 

8. 


§ 
o5 


14 
13 
19 
21 


20 
18 
15 

18 

18, 
19 
15 
19 


106 
92 
108 
106 

118 

in 

106 
112 

105 
108 
lU 
93 
lU 


If 

«M   » 

o-c 


142 
148 
171 


155 
158 
152 
152 

171 
157 

142 
155 
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Cardinal,  Procopp,  and  Red  Etna  have  long,  tapering  fruits,  bright  red 
or  scarlet;  flesh  thick  and  of  mild  flavor.  Large  Bell  and  Ruby  King 
have  lai^e  short  fruits  of  dark  red  color;  flesh  tiiick  and  of  mild  flavor. 
Cayenne  and  Red  Cluster  have  small  tax)ering  fruits  of  scarlet  color;  pung- 
ent flavor;  productive.  The  Squash  pepper  much  resembles  a  tomato  in 
shape  and  color;  productive  and  free  from  rot  Golden  Dawn  bears  large 
fruits  of  a  rich,  dark  yellow  color  and  mild,  sweet  flavor. 

Golden  Upright  differs  from  Golden  Dawn  by  bearing  fruits  upright  on 
stem;  fruits  large;  plants  more  productive. 

POTATOES. 

The  land  used  for  the  potato  experiments  had  been  used  for  corn  and 
other  farm  crops,  and  did  not  receive  either  manure  or  fertilizer  to  fit  it 
for  the  trial. 

For  the  variety  test,  it  was  furrowed  five  inches  deep,  at  intervals  of  3  ft. 
4  in.  and  these  were  divided  into  sections  33  ft.  long,  so  each  variety 
occupied  one  four-hundreth  part  of  an  acre. 

Two  pounds  of  seed  of  each  variety  were  used,  and  cut  into  pieces  of 
one  ounce  each.  Thus,  they  were  one  foot  apart  in  the  row  and  tne  seed- 
ing was  at  the  rate  of  13^  bushels  per  acre.  The  planting  was  done  on  the 
22  d  of  May,  and  although  the  weather  was  rather  cold  and  wet  for  a 
number  of  djays,  all  made  a  fair  start  and  grew  well  for  several  weeks. 
Soon  after  the  formation  of  tubers  commenced,  a  severe  drought  set  in,  and 
growtli  was  so  checked  that  the  crop  was  nearly  a  failure.  Although  the 
average  yield  was  only  about  one  fourth  that  of  last  year,  they  are  rela- 
tively about  the  same,  and  the  results  are  given  in  the  table. 

The  actual  yield  is  given  in  one  column^  and  in  the  next  the  yield  is 
reckoned  on  the  basis  of  a  full  number  of  hills.  Probably  the  average  of 
these  two  would  be  a  fair  way  of  estimating  the  value  of  the  variety. 
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Table  IX. 


M 

S 


Variety. 


1 
2 
3 

4 
5 

« 
7 
8 
9 
10 

U 
12 
IS 
14 
15 

16 
17 
18 
19 
20 

81 
22 
23 
24 
25 

26 
27 
28 
29 

ao 

SI 
S2 

as 

S4 

S5 

36 
87 
38 
20 
40 

41 
42 
4S 
44 

45 

46 
47 
48 
48 
50 

51 
52 
5S 
54 
56 

56 

n 

58 

50 
60 


Albino  Early. 

Alligator 

Arisona. 

Badger  State 


Bannock 

Beauty  of  Hebron 

Belle  of  New  Bronswick 

Ben  Harrison 

Bliss  Seedling  No.  1 


Boley*s  Northern  Spy. 

Browneil*s  Best 

Winner 


Delaware 

Dictator 

Barly  Harvest 

•»     Maine. 

"     Oxford 

"     Puritan 
Bose 

*'     Yermont 
Empire  State 
Ereritt. 


Mexican  Wild 

Minister 

Minister 


Borpee's  Extra  Early 

ClarVsNo-l,- 

Copper  Mine. 
Dakota  Bed 
Dandy 


Excelsior 
Extra  Early 

FMst's  1889 

Feek*s  Extra  Early 
Ft.  Collins  No.  83.. 

Gardner's  Early. 
Green  Mountain 
Gre^ry  No.  1 

Harbinger 

Howe*s  Premium 

Ideal 

Impemtor,  from  Milan 
June  Bating. 
Leather  Coat 

Lee*s  FaTorite. 
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Table  IX. — Continued, 


£ 
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Variety. 

tMiHJsmafiH 

1 

1 

13 
13 
10 
It 
IS 

11 
11 

i;4 
u 

13 

13 
17 
12 
14 
IS 

10 
KV 
17 
U 
11 

13 
12 
U 
IS 

15 
17 
13 
IS 

la 

IS 
13 
13 
12 
H 

13 

m 
n 

IS 
18 

If 

14 
.3 

1 

1 

1 

lOO 
lOQ 

tf7 
100 

»7 

10ft 
100 
100 
100 
100 

100 
100 
100 
lOQ 
81 

97 
100 

m 

lOO 
91 

9? 
100 
lOO 
100 

73 

lOO 
lOO 
1€0 
lOO 
99 

lOO 
lOO 
9* 

too 

100 

u 

lOO 

100 
100 
W3 

i 

A 

m 
so 

75 
90 

so 

90 
90 
7S 
70 
Ih 

m 

75 

m 

NO 
70 

60 

^> 
7^ 

B 

1 

5^ 

1 
1 

1 

, 

A1 

Monroe's  Seedling  .  . 

CollBB^..,. 

M.cmwfofd:::: 

College  „,.._._. 

5a 
1  M 

54 

'5^ 

*m 

•00 

noe 

*100 

♦  7M 
91 

*7M 

noo 

*  se 

•  70 
91 

•fl7 
*fl7 

91 

*  P9 

•  30 
*«7 

*7a 

97 

«71 

•  W 
•94 

1128 
*97 

*  W 
•97 

*  P7 

"78 

01 
••  ^9 

*»7 
•86 

•97 

•  S5^ 

tis:^ 

*  it7 

90 

]:» 

ICO 

170 
166,6 

80,t 
120 

S3 
.54.9 
SS.3 
111) 
W.6 

191) 
130 

i:it 

106,6 

116.6: 

i;:4.4 

100 

99 
130 
106.4 
126.6 
122 

175.3 
166.6 
128.3 
88.3 
127.7 

45 
57.7 
88.8 
142.9 
89 

158.8 
180 
106 
130 
78.2 

140.7 
128.1 
128.2 
100 

51.2 

100 
67.3 
98.2 

111.7 

144^ 
133^ 
108.8 
74.6 
102.8 

80 
28 
48.8 
122.5 
73.8 

120.1 
108.8 

86.8 
118.3 

50.2 

136.8 
1024 
101.2 
80 

47.8 

«?, 

Momn^riff  StAr  ,  ,,^         

30 

68 

MrW   f^lAVAlfin«l 

89.1 

M 

MiHw  Forftkw                  ...     . . 

88.4 

•5 

Nameleee  No.  1 __ 

10.S 

m 

"    2 

New  Qoeen 

31 

67 

J^ritu-d 

CoUege...    .... 

Crawford  ., 

Collaee.. 

Crawford 

cojjflgB  _:::::: 

38 

68 

24.4 

m 

Ohio  Jnnior 

8.76 

70 
71 

O.  K.  Mammoth 

Pecan 

24.8 
15 

n 

Perfect  Peachblow 

84.7 

78 

84.9 

74 

Presiaent  Lincoln _. 

20.4 

79 

Pntnam'ff  Beanty  

;■ 

16 

SO 

PWrW* 

38.6 

>i1 

NewRose , 

26.1 

ft?. 

Select       

19.6 

Aft 

Qneexrof  the  Valley 

Jiifmrd .... 

ColleB« 

T.  B.Muin...  . 

CoU««,,,  ..... 

'\    - 

tfi\    60 
flOi    53 
SOf.  ._ 

oa . . . . 

^_.„ 

90     SS 
80^ 

16.7 

M 

fUn^AlP*  RflAnty 

23 

M> 

Red  Star       

4.S 

86 

Bocheeter  Favorite. 

25.6 

S7 

Boral  Blush      

27 

K8 

Bnral  New  Yorker. 

"' 

20 

y9 

Brtlanilfn   .Tfunpnii     , 

Jtfrraril 

<)i> 

Stray  Beaaty 

m.6 

ISO 
190 
61.6 

ito 

14:t.8 
71^.3 

itH.a 
s;i3 

10H.3! 

143.S; 
90 
116.6 

uo 

110,6 
7!1S 

80 

194.2 
120 
188.6 
101.6 

U3.8 
157.5 
100.7 
150.1 
113.7 

108.8 
148^ 
8914 
120.2 
110 

115.6 
114.9 
220 
U6.6 
78.3 

634 
190.5 

70 
117.8 

68.1 

78 
142.4 

78.2 
118.3 

40.9 

58.8 
101.6 
49.7 

82.4 
80 

69.8 

79 

198.4 

ga2 

26.5 

16.6 

Sommit 

Superior „ 

'"""'**;;;;.::::: 

8.6 
50 

ra 

Sntton 

75 
7B 

07 

21.8 

94 

Timpe's  No.  1 

"  2 

38  JV 
40 

m 

'*  4. 

*.       •""<•"• 

so;  so 

75.... 
W     54 

14.6 

«7 

"  5 

*'  6 _ 

27.5 
31.8 

99 
100 

"  8 

♦•  9 

■  i 

90 
SO 

8S 

4I» 

72.8 
55 

101 

Thorbam ,. 

WallV  Or^ngA 

41.6 
89.7 

108 

Watson^s  Seedlinflr         

'    37.7 

104 
10ft 

WeethiNo.  1 „ 

"  2 

7;S. ... 

70     64 
70      .. 
90     U7 
90! 

80 
46.2 

106 
187 

♦•  3.. 

White  Elephant 

35.9 
26.6 

108 

White  Star 

VajtiBensohotOTi.^ 

28.4 

109 

Wixom'sNo.29 

50 

.... 

46.8 

*  Ripened  prematnrely. 


*  •  Very  prematurely. 


tMade  a  second  growth. 


In  last  year's  bulletin  we  described  the  seventy-five  varieties  grown,  and 
we  now  append  descriptions  of  the  varieties  new  this  year. 

Albino — Plants  of  medium  size;  stalks  slightly  yellowish;  tubers  medium 
in  size,  somewhat  pear-shaped,  flattened,  white;  eyes  shallow;  flesh  white. 
Early,  quite  productive,  and  of  excellent  quatity.  • 

Arizona — Plants  rather  stronger  than  Albino;  tubers  medium  to  large, 
oblong,  slightly  tapering  from  the  stem  end;  color,  light  pink;  skin  slightly 
rough;  eyes  large,  sunken;  flesh  white,  season  medium,  quite  productive. 

Badger  State— Vlants  stout,  but   of  only  medium  size;  tubers  large, 
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long,  slender,  flattened,   white,   smooth;  eyes  surrounded  by   prominent 
ridges;  flesh  white.     Rather  unproductive. 

Seauiy  of  Hebron — Plants  of  medium  size;  tubers  large,  long,  round  or 
slightlv  flattened;  skin  smooth,  light;  eyes  slightly  sunken;  flesh  white. 
One  of  the  most  productive  early  varieties;  quality  very  good. 

Belle — Vines  quite  strong;  stalks  brownish  green;  leaves  quite  dark  and 
much  curled;  tubers  medium,  oblong  to  round,  rather  irregular;  skin, 
smooth,  dark  red;  eyes  shallow;  flesh  white,  streaked  with  red.  Fairly 
productive  but  of  rather  poor  quality. 

Ben  Harrison — Stems  of  m^um  size,  stout,  light  yellowish-green  in 
color;  tubers  medium,  round  to  oblong,  slightly  flattened,  regular;  skin 
white,  smooth;  eyes  few,  shallow;  flesh  white.  A  fairly  productive,  early 
variety  of  very  good  quality. 

Bolejfs  Northern  Spy — Plants  of  medium  size,  stalks  and  leaves  slightly 
yellowish.  Tubers  oblong  and  somewhat  flattened,  slightly  irregular;  skin 
smooth,  rose  color,  reddish  pink  around  the  eyes;  eyes  rather  deep;  flesh 
white.     Moderatelv  productive.     Qualily  good. 

BroumelVs  £<3sf— Plants  above  medium  size,  yellowish   green    stalks; 
tubers  medium,  oblong,  flattened;  skin  smooth,  white;  eyes  slightly  sunken;  ' 
flesh  white.     Eather  more  regular  than  Ben  Harrison.     Moderately  pro- 
ductive; quality  very  good. 

BrownelVs  Winner — Plants  of  medium  size;  stalks  green;  leaves  small  and 
dark  green;  tubers  medium  to  large,  oblong  to  long,  flat,  re^lar;  skin 
light  yellowish-pink,  slightly  rough;  eyes  shallow;  flesh  white.  Quite 
productive  and  of  good  quality. 

Burpee's  Extra  Early — Plants  medium;  stalks  yellowish  green;  leaflets 
rather  large;  tubers  of  medium  size,  round  to  oblong  and  pear  shaped;  skin 
white,  slightly  rough;  eyes  rather  few,  slightly  sunken;  flesh  yellowish- 
white.     Quite  productive  for  an  early  variety;  qualiW  good. 

Dandy — Plants  quite  strong  and  vigorous;  tubers  long,  round  or  slightly 
flattened;  mediam  to  large;  skin  white,  slightly  rough;  eyes  shallow;  flesh 
white.     Quite  productive  and  of  good  quality. 

Delaware — rlants  of  medium  size  and  vigor;  tubers  medium,  round 
to  oblong;  skin  white;  slightly  rou^h;  eyes  shallow;  flesh  white.  Season 
medium,  quite  productive;  a  promising  variety. 

Early  Maine — Stalks  of  medium  size,  green;  leaflets  large;  tubers  of 
medium  size,  oblong,  flattened;  skin  rose  color,  slightly  rough;  eyes  shal- 
low; flesh  white.  Greatly  resembles  Early  Bose,  of  which  it  is  a  seedling. 
One  of  the  very  best  of  the  medium  early  varieties. 

Early  Puritan — Plants  vigorous,  slightly  above  medium  size;  stalks 
yellowish;  tubers  large,  color  white;  skin  smooth;  eyes  somewhat  sunken. 
Although  very  premature  in  ripening,  it  was  one  of  the  most  productive 
early  sorts.     The  tubers  ^eatly  resemble  Beauty  of  Hebron. 

Early  Rose — Plants  vigorous,  size  medium;  stalks  yellowish-green  in 
color;  tubers  of  medium  size,  oblong  to  long,  round  or  slightly  flattened, 
regular,  rose  color;  eyes  shallow;  flesh  white.  This  seed  seems  to  be  an 
excellent  strain  and  proved  quite  productive.  It  was  obtained  from 
Jerrard  of  Caribou,  Maine. 

Empire  State — Plants  quite  vigorous,  strong,  and  spreading;  tubers 
large,  long  or  oblong,  flattened,  sometimes  irregular  or  pear  shaped,  white, 
prominent  ridges  around  eyes;  flesh  white;  quality  fair.  One  oi  the  most 
productive  of  the  late  varieties. 

Feek's  Extra  Early — Plants  strong  and  above  medium  in  size;  tubers 
23  T 
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small  to  medium,  round,  flattened;  skin  slightly  rough,  light;  eyes  few, 
shallow;  flesh  white.     Rather  tinproductive,  but  apparently  quite  early. 

Oreen  Mountain — Growth  of  plant  medium;  tubers  of  fair  size,  oblong 
to  rectangular,  flattened;  skin  white;  eyes  few,  slightly  sunken;  flesh  yel- 
lowish-white. 

Harbinger — Stalks  of  medium  size  and  length;  leaflets  yellowish-green, 
quite  large;  tubers  of  medium  size,  round  or  oblong,  regular  and  smooth; 
skin  yellow.     Yield  rather  low. 

Ideal — Plants  very  strong  and  vigorous;  tubers  of  good  size,  round  to 
oblong,  somewhat  irregular;  eyes  shallow;  skin  rose  color,  smooth;  flesh 
very  white.  Promises  to  be  valuable  on  account  of  its  quality,  as  it  is 
fairly  productive. 

Imperator — Growth  medium  and  very  healthy;  tubers  medium,  round 
to  oblong,  slightly  flattened;  skin  white,  smooth;  eyes  few  and  shallow; 
flesh  very  white.     Eather  unproductive,  but  of  excellent  quality. 

Minister,  Plants  of  medium  size,  yellowish-green,  leaflets  small. 
Tubers  round  to  oblong,  flattened;  color  white,  blotched  with  pink;  eyes 
sunken,  flesh  white.     Early,  but  not  productive. 

Mrs.  Fordker,  Stems  of  medium  length  and  quite  smalL  Leaflets 
small,  dark  green,  curled.  Tubers  medium,  round  to  oblong,  skin  yellow- 
ish-white. Flesh  white,  eyes  shallow,  few.  Quality  very  good;  fairly 
productive. 

Ohio  Junior.  Plants  of  medium  size,  stems  greenish  yellow;  folia^ 
tinged  with  yellow.  Tubers  of  medium  size;  oblong,  very  irregular,  skin 
rough  at  seed  end;  light  pinL  Eyes  numerous,  small  and  shallow,  flesh 
white.     Yield  and  qualifcy  fair  to  good. 

Pecan.  Stalks  of  medium  length;  yellowish.  Tubers  medium;  pear- 
shaped;  skin  white,  slightly  roughened;  eyes  few,  very  shallow;  flesh 
white.     Yield  very  iK)or. 

Perfect  Peach-blow.  Stems  and  leaves  of  medium  size  and  yellowish- 
green.  Tubers  of  medium  size;  round  to  oblong,  slightly  flattened;  eyes 
shallow,  pink.     Flesh  and  skin  white.     Quite  unproductive. 

Queen  of  the  Valley.  Plants  of  medium  size.  Leaflets  rather  small, 
dark  green.  Tubers  lai^,  oblong;  light  pink,  smooth;  eyes  shallow,  skin 
white.     Of  fair  productiveness  and  quality. 

Red  Star.  Stalks  and  leaves  of  medium  size,  dark  green.  Tubers  large, 
oblong,  flat;  large  prominences  around  eyes;  skin  smooth,  reddish-pink; 
flesh  yellowish-white,  rather  coarse;  quality  fair.     Quite  productive. 

Stray  Beauty.  Plants  small  and  much  injured  by  blight.  Tubers 
small,  nearly  round;  pink;  eyes  numerous,  sunken.  Flesh  yellowish. 
Lacking  in  productiveness  owing  in  part  to  blight,  to  which  it  is  very  sub- 
ject 

Vermont     Plants  above  medium  in  size;  stalks  and  leaflets  yellowish- 

Seen.  Tubers  of  medium  size,  round  to  oblong,  regular  and  smooth,  yel- 
wrish-pink.  Eyes  shallow,  numerous;  flesh,  yeflowish-white.  Eather 
unproductive  even  for  this  season.     Quality  fair. 

White  Elephant.  Plants  large  and  strong;  leaflets  medium  to  large  in 
size,  and  very  healthy.  Tubers  large,  long,  round,  slightly  flattened;  skin 
yellowish-white,  a  little  rough  but  re^Iar;  eyes  slightly  sunken;  flesh 
whitish-yellow;  the  most  productive  variety  ^own.     Quality  fair. 

Owing  to  the  premature  drying  up  of  the  vines,  from  blight  and  drought, 
we  are  not  able  to  judge  accurately  of  the  actual  earliness  of  the  varieties. 
Last  season,  Premium  and  Gardner's  Early  ripened  first,  followed  by  Early 


Digitized  by 


Google 


HORTICULTURAL  DEPARTMENT.  179 

Harvest.  These  are  all  of  good  quality,  but  not  very  productive.  Ripen- 
ing within  a  week  of  these  sorts  are  Timpe's  No.  4,  which  this  year  pro- 
duced 167  bushels;  Earlv  Rose,  150  bushels;  Early  Ohio,  New  Queen,  133 
bushels;  Early  Maine,  lo3  bushels;  Early  Puritan,  126  bushels;  Putnam's 
Early,  120  bushels;  Timpe's  No.  6, 113  bushela  Of  the  varieties  yielding 
over  100  bushels  and  ripening  about  August  1,  are  Clark's  No.  1,  Burpee's 
Extra  Early,  Dandy,  Delaware,  Hebron,  Early  Oxford,  Faust's  1889,  Ft. 
Collins  No.  83,  Gregory  No.  2,  Ideal,  Lee's  Favorite,  New  Queen,  Queen 
of  the  Valley,  Thorburn,  Gregory  No.  1,  Morning  Star,  June  Eating,  and 
Putnam's  New  Rose.  All  but  six  of  these  varieties  were  grown  last  year, 
and  as  confirming  the  accuracy  of  the  test,  it  may  be  noted  that  every  one 
of  the  above  old  sorts  was  in  the  selected  list  of  last  year,  and  that  the 
lowest  yield  of  any  of  them  was  about  300  bushels.  It  niay  be  stated  that 
the  crop  this  year  averages  from  35  to  40  per  cent,  of  what  it  was  in  1889. 

There  is  but  slight  difference  in  the  quality  of  these  sorts,  all  being 
good  to  very  good,  except,  perhaps,  Lee's  Favorite,  which  is  rather  coarse, 
«nd  sometimes  watery. 

Of  the  late  sorts.  White  Elephant  and  Summit  were  most  productive, 
with  Copper  Mine,  Brownell's  Winner,  Bannock,  Empire  otate,  and 
Nameless  No.  2  not  far  behind.  Red  Star,  Arizona,  President  Lincoln,  and 
Dakota  Red  were  also  productive.  None  of  these  varieties  are  of  high 
quality,  and  although  valuable  market  sorts,  some  others,  better  in  quality, 
might  be  selected  for  home  use. 

The  Wild  Mexican  variety  has  been  grown  here  for  a  number  of  years, 
and  has  greatly  increased  in  size  and  yield.  The  eyes  are  rather  deep,  and 
it  is  too  coarse  to  be  a  valuable  variety. 

The  Solarium  Jamesii  has  shown  itself  much  less  susceptible  to  im- 
provement, and  we  have  been  able  to  detect  no  increase  in  the  size,  which 
is  about  three  fourths  of  an  inch  in  diameter. 

CHANGE  OF   SEED. 

When  potatoes  are  grown  under  favorable  conditions  they  can  hardly  be 
said  to  run  out,  and  yet  we  have  found  it  desirable  to  occasionally  obtain 
fresh  seed. 

In  the  spring  of  1890,  we  obtained  from  various  parties  seed  potatoes  df 
some  of  the  old  standard  sorts  and  of  several  new  kinds. 

The  New  Queen  was  the  only  variety  duplicated  from  our  old  stock,  and 
when  the  crop  was  dug  this  fall  we  found  a  gain  of  over  30  per  cent  in 
favor  of  the  northern  grown  seed.  Our  seed  of  New  Queen  was  selected 
from  a  crop  that  yielded  over  300  bushels  per  acre.  We  were  not  able  to 
make  any  strict  comparison  of  the  other  varieties,  but  we  had  growing 
alongside  of  them  other  varieties  that  are  usually  fully  as  productive,  and 
this  year  the  new  seed  seemed  to  make  by  far  the  best  showing.  We 
believe  it  will  pay  every  farmer  to  obtain  fresh  seed  once  in  three  years. 
If  one  has  a  choice  strain  that  he  wishes  to  retain,  it  could  be  done  by 
placing  it  in  the  hands  of  some  reliably  party  with  a  different  soil,  or  bet- 
ter yet  in  a  neighboring  State,  and  after  two  years  receiving  it  back. 

Last  year  we  tried  a  number  of  methods  of  planting,  fertilizing,  and 
cultivating  potatoes,  and  as  a  check  on  the  results,  the  experiments  were 
repeated  on  a  larger  scale,  and  generally  with  three  varieties,  so  that  trip- 
licate results  were  secured  for  comparison.  As  a  rule,  the  results  do  not 
differ  materially  from  those  of  last  year,  except  as  they  were  affected  by 
the  early  drought 
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IS  IT  ECONOMY  TO  THROW  AWAY  THE  SEED  END  OF   POTATOES? 

To  test  this  question  we  selected  25  tubers  of  each  of  three  varieties, 
and  cutting  them  transversely  into  three  equal  portions,  we  had  pieces  from 
the  middle  and  from  the  seed  and  stem  ends,  of  the  same  potatoes. 

This  year  a  similar  test  was  made,  and  below  will  be  found  a  summary  of 
the  results  obtained,  the  results  for  1889  also  being  given. 

Table  X.— TTie  Use  of  the  Seed  End  of  Potatoes. 


Stem.. 
Middle 
Seed... 


Sapwior. 


158.3 
156.7 
175 


153.3 
172.4 
175 


90 
132 
136.7 


63.3 
40.4 
38.8 


Timpe'e  No.  6. 


23 

>4 


150 

166.6 

168.8 


154.6 
177.8 
168.4 


128.2 

140 

184.1 


31.4 
28.8 
84.8 


Seedling  A. 


^1 
Is 


133.8 
143.3 
180 


188.3 
147.7 
134 


96.7 
96.1 
89Jt 


86.6 
51.6 
44.7 


Average  bushels  seed 
per  acre. 


Ayerage  market  yield 
per  acre. 


Net  Gain. 


Stem... 
Middle. 
Seed.. 


28.53 
27.91 
20.55 


108.8 
125.7 
120 


79.77 
97.8 
99.45 


Average  of  the  results  obtained  in  1889, 

Boshels  seed  nsed  per 
acre. 

Market  yield  per  acre, 
boshels. 

Net  Gain. 

ATeragestem  end 

15.1 
20.8 
17.2 

274,47 
204.80 
278.12 

259.87 

A  Terage  middle  . 

274.50 

Seed  end 

260.92 

It  will  be  seen  that  in  both  years  the  middle  seed  pieces  have  given  best 
results,  but  it  has  happened  that,  in  both  trials,  these  have  been  slightly 
heavier  than  the  seed  end  pieces,  and  the  average  yield  above  seed  snows 
little  difference  between  the  seed  and  middle  portions.  The  stem  end  gave 
in  both  years  a  smaller  yield  than  either  of  tne  others. 

One  reason  given  for  cutting  off  the  seed  end,  is  that  the  crop  raised 
from  that  end  woidd  contain  a  large  proportion  of  small  tubers,  out  our 
trials  show,  for  both  years,  a  smaller  yield  of  unmerchantable  tubers  from 
the  seed  end  than  from  either  of  the  other  portions. 

The  test  has  now  been  conducted  for  two  years,  with  five  different  varie- 
ties and  under  various  conditions,  but  with  results  that  seem  to  us  con- 
clusive that  a  given  weight  of  the  seed  end  is  as  valuable  as  an  equal 
weight  from  the  middle  of  the  tuber.  The  average  yield  from  the  stem 
end,  however,  is  considerably  less  than  from  either  of  the  other  portions, 
the  difference  being  greater  than  the  amount  required  for  seed.  This 
indicates  that  when  cutting  to  small  pieces,  it  is  well  not  to  use  the  stem 
end  as,  the  eyes  being  weak  and  poorly  developed,  the  crop  will  be  les- 
sened. Never  use  the  stem  end  or  a  potato  for  seed  unless  the  piece  is 
large  enough  to  include  one  or  more  strong  eyes  from  the  middle  of  the 
tuber.    By  cutting  seed  lengthwise  this  is  secured. 
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HOW  FAR  APABT  IN  THE  BOW  SHOULD  POTATOES  BE  PLANTED  I* 

There  is  a  ^eat  diversity  of  opinion  and  practice  on  this  point,  and  to 
obtain  some  hght  npon  it,  eyes,  quarters,  and  whole  tubers  were  planted  at 
intervals  of  from  one  to  three  feet.  The  test  was  made  a  duplicate  one  by 
use  of  two  varieties.  The  number  of  hills  of  each  variety  ranged  from 
25  to  50,  according  to  the  distance  between  the  hilla 

In  preparing  our  seed,  we  came  across  two  boxes  of  potatoes  on  which 
the  names  of  ttie  varieties  could  not  be  made  out  As  they  were  very 
-even,  they  were  used  for  this  experiment.  They  proved  to  be  very  unpr6- 
ductive  kinds,  especially  No.  1.  The  seed  used  averaged  as  follows: 
Single  eyes,  ^  oz.;  quarters,  1  oz.;  halves,  2  oz.,  and  whole  tubers,  4 
oz.  m  weight. 

Tabls  Xl,—Re9uU8  of  Planting  at  Different  Distances, 


Seedling  No.  1. 


I 


1 


I 

I 


Seedling  No.  2. 


i 
I 

I 


1 

• 

1 

80 

90 

112.2 
187.2 

58.8 
56.6 
62.6 

78.5 

58.2 

45.8 

5S 

61.8 

88 

42.9 
44 

57.2 

86.2 

42.7 

52JS 
47J 
72.6 
101.2 

42.5 
35.8 
50.6 
50.8 

81.2 
00.4 

22 
41.4 

89.1 

64.9 

/Single  eyes. 

1  foot  *P»rt---\B^eir*  ' 
I  Wholes'. v.". 

IH,  feet  apart— eyes 

(Single  eyes 
m  feet  apart. .  j  ^Darters... 

1%  feet  apart— single  eyes... 
/Single  eyes 

^Wholes.... 
t%  ftot  apart. 
J  feet  apart— wholes 


19.8 
80.8 
56 

74.8 

35.2 

28.6 
85.2 
28.6 

21 

14.2 
24.2 
81.9 
59.4 

25^3 
18.7 

40.6 


41.2 
88.5 
68.( 
79.5 

44 

82.5 
86.3 
44.8 

25.5 

17.7 
24.2 
89.8 
68.1 

26.8 
20.2 

44.7 


84.4 

27.5 
17.9 
80.8 

82.4 

20 

18.1 

22.4 

20.4 

10.1 
18.2 
24.7 

27.8 

17.5 
11.8 

27.8 


6.8 
U 
46 
49.2 

11.6 

12.5 
18.1 
22.4 

5.1 

7.6 
11 
15.1 
85.3 

9.3 
9.4 

16.9 


70.4 
70.4 
108.4 
149.6 

46.2 

52.8 
63.8 


46.2 

46.2 
47.8 
72.6 
96.8 

28.7 
55.9 

89.1 


26.2 
88.4 

49.6 

88.7 

12.4 

12.1 
19.8 
80.8 

1S.5 

10 
11 

22 
41.4 

9.2 
19 

24.2 


Summary  Giving  Average  Yield. 

Distances  Apart  in  Bows— feet. 

Market  Potatoes. 

Total  Crop. 

1. 

IH^ 

IH. 

lai. 

2. 

2V4. 

8. 

1. 

IH. 

IH. 

Ifi. 

2. 

35.1 
S5.8 
56.2 
82.2 

2H. 

8 

Single  eyes 

44.1 
42 
40.2 
54.2 

80.1 

81.5 
31 

89.8 

31.5 

25 

24.7 

37.7 

48.8 

60.5 
64.8 
88 
123.4 

56.1 

43.8 

SO 

66.4 

40.9 

Qoartan. 

19.7 
26.6 

46.3 

59 

80.8 



"66.' 

The  drought  and  the  consequent  check  to  the  growth  have  affected  the 
results  to  some  extent,  but  we  believe  some  general  conclusions  can  be 
drawn  from  them. 

It  will  be  noted  that,  as  the  size  of  the  seed  was  increased,  there  was  a 
resulting  increase  of  the  yield,  both  in  the  total  and  market  crops,  and  that 
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this  occurred  at  the  various  distances,  except  in  the  case  of  the  market 
yields  at  one  foot,  where  there  is  a  slight  apparent  exception.  Attention 
may  also  be  called  to  the  fact  that  the  yield  from  small  seed  rapidly 
decreases  as  the  distance  between  the  hills  increases. 

A  careful  study  of  this  table  leads  to  this  opinion:  Single  eyes  and 
quarters  of  medium-size  potatoes,  may  be  placed  in  drills  from  a  foot  to 
nfteen  inches  apart;  when  nalves  are  used  the  distance  may  be  increased 
to  two  feet,  and  when  whole  tubers  of  medium  size  are  planted  they  may  be 
placed  at  from  two  and  one  half  to  three  feet,  and  thus  admit  of  cultivation 
both  ways.  In  each  case  these  are  intended  as  maximum  distances.  This 
will  require  from  12  to  15  or  perhaps  20  bushels  of  seed  potatoes  per  acre. 
With  well  prepared  and  thoroughly  drained  soil,  and  in  favorable  seasons 
the  smaller  amount  might  be  somewhat  diminished  with  profit,  but  for  the 
average  planter,  and  in  average  seasons,  the  largest  would  prove  best  in 
the  lon^  run. 

In  1889,  we  made  two  series  of  experiments  intended  to  show  something 
regarding  the  amount  of  seed  to  use,  and  the  method  of  cutting  it  This 
year  the  experiments  were  repeated,  using  three  varieties  in  each. 

In  one  of  them,  66  potatoes  of  each  variety  were  selected,  weighing  about 
twenly  pounda 

Half  of  them  were  planted  whole,  one  foot  apart,  the  others  were  cut  in 
two  parts,  lengthwise,  and  a  half  of  each  planted.  The  remaining  halves 
were  again  divided  and  a  piece  (quarter)  of  each  planted.  This  was  kept 
up  until  we  had  halves,  quarters,  eighths,  and  single  eyes  from  the  same 
tubers,  thus  doing  away  with  any  personal  equation  that  might  exist  in 
the  tubers.  The  following  table  gives  the  results  obtained  with  each 
variety,  together  with  the  average  of  the  three. 
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Table  XIL — Results  Obtained  from  Different  Amounts  of  Seed. 


Whole  potatoes  oontaininfft  ^ 

Bow  17, 467  eyee,  weighing  10  lbs... .  I 

*•    18.576    '•       ^*       b%\\M....{ 

.     "    19.504    *'  "     imibe....; 

Half  potatoee  oontaininir:  "k 

Bow  17.247  ejes.  weifiting  AH  lbs.  ( 

"    18,288  ^*        ^»  4k  lbs.  f 

*•    19.278    '•  ••  5J4lbs.; 

Qoarten  containing:  "^ 

Bow  17. 122  eyes  weighing  2  9-16  lbs.  ( 
'    18,188    *•  *•        2Hlbs...r 


19,117 


2 15-16  lbs.. 


Eighths  containing: 
Bow  17, 57  eyes  weighing 

"    18,72    "       ^* 

*•    19.72    •• 


Single  eyes: 

Bow  17, 83  eyes  weighing  10 


18.88 
19,83 


15-16  lbs.  I 
11-16  lbs.  (" 
15-16  lbs.; 

10  OB..J 

8H  08.r 
14  o*..  J 


Bow  17,  Clark'B  No.  1. 


183.3    188.8 


150     |150 


123.8 


106.6 


Tas 


185.6 


110.1 


78 


103.7 


96.7 


95.2 


96.4 


68.9 


79.6 


53.8 


40.4 


18.7 


14.1 


Bow  18,  Barbank. 


[^ 


155 


185 


121J 


70 


93.8 


155        86.6 


135 


118.7 


72.1 


96.2 


66.6 


69.6 


41.5 


68.4 


68.4 


64.1 


20.6 


68.7 


Bow  19,  Seedling  A. 


146.6 


120 


160 


1S64) 


08.3 


146.6 


lasjs 


100 


156.6 


93.3 


66.6 


114.4 


119.9 


66.6 


80 


87.8 


46.6 


86.7 


26.7 


Size  of  Seed. 


Wholes. 
HalTes.. 
Qnarten 
ESghths 
Eyes 


The  results  show  that  the  total  )deld  gradually  decreases  as  the  amount 
of  seed  is  lessened.  The  quantity  of  small  tubers  decreases  even  faster, 
however,  so  that  the  jdeld  from  the  halves  and  quarters  is  larger  than  from 
the  whole  tubers  or  single  eye.  The  quantity  of  seed  used  in  whole  tubers 
is  sixteen  times  as  great  as  with  single  eyes,  and,  after  deducting  the  seed 
used,  the  net  results  are  in  favor  of  eighths  (8  bushels  of  seed)  and  quar- 
ters (16  bushels  per  acre). 

With  a  favorable  season  the  halves  and  whole  tubers  would  have  devel- 
oped a  larger  per  cent,  of  their  small  tubers,  and  the  results  would  have 
appeared  much  more  favorable  to  them.  At  the  beginning  of  the  drought 
the  plants  from  the  large  tubers  were  nearly  twice  as  large  as  those  from 
the  single  eyes.  With  this  excess  of  leaf  surface  and  small  tubers,  the 
effect  of  the  dry  weather  was  very  marked  and  the  vines  died  down  (pre- 
maturely) several  days  before  those  from  the  small  pieces  of  seed. 

Last  year  the  potatoes  used  for  seed  averaged  somewhat  smaller  than 
those  for  this  year's  trial,  and  the  halves  at  the  rate  of  20  bushels  per  acre 
made  the  best  showing.  Under  favorable  conditions  we  think  that  this 
amount  of  seed  will  be  most  profitable  for  the  ordinary  grower. 
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The  other  experiment  referred  to,  in  addition  to  indicating  the  proper 
amount  of  seed  per  acre,  was  designed  to  throw  light  on  the  questions: 

1.  Is  the  half  of  a  large  potato  better  than  a  small  potato,  the  weight  of 
the  half  being  eijual  to  that  of  the  whole  tuber? 

2.  Can  tubers  just  below  the  merchantable  size  be  profitably  used  for 
seed  purposes? 

The  results  are  given  below,  and  although  there  is  a  slight  variation 
noticeable,  we  think  a  careful  comparison  oi  the  performance  of  the  three 
varieties  under  the  different  conditions  can  be  profitably  made. 

TabIjE  Kill,— Halves  Compared  with  Whole  Tubers  of  the  Same  Weight, 


Whole  potatoes  weighing  8  oz. 

Halyee  each  weighing  4  oz 

Whole  potatoes  weighing  4  os. 
Halves  weighing  2  oz 

Whole  potatoes  weighing  2 

Halyes  weighing  1  oz. 

Whole  potatoes  weighing  1  oz. 
Halves  weighing  V4  oz... 


Barbank*B. 

k 

i 

¥ 

|l 

1 

206.6 

206.6 

116.6 

J70 

170 

82.5 

156.6 

156.6 

76.7 

150 

150 

98.4 

146.6 

151.2 

91.6 

103.8 

109.9 

85 

96.6 

96.6 

55.3 

60 

63.8 

35.4 

90 
87.5 
79.9 
56.6 

59.6 
24 
41.3 
28.4 


Seedling  A. 


•i 


|5 

166.6 
158.8 
150 
148.3 


166.6 
158.8 
150 
147.9 


I 


49.9 
88.4 


116.7 
69.7 
90 
58.5 


Clark's  No.  1. 


I 


163.3 
186.6 
150 
178.8 

150 
146.6 
150 
150 


i 


163.3 
136.6 
150 
173.8 

154.6 
154.2 
159.6 
154.7 


58.8 
66.6 
98.3 
106.7 

96.19 
108.7 

96.6 
123.7 


109.9 
70 
66.7 
66.6 

58.41 
45.5 


81 


Size  of  Seed. 


Wholes  weighing  8  oz 

Halves  each  weighing  4  oz.. 

Wholes  weighing  4  oz 

Halves  each  weighing  2  oz. 

Wholes  weighing  2  oz 

Halves  each  weighing  1  oz. 

Wholes  weighing  1  oz 

Halves  weighing  %  oz 


So  far  as  the  amount  of  seed  is  concerned,  the  figures  substantiate  those 
of  the  last  season,  and  the  experiment  reported  above,  the  largest  market 
yields  being  obtained  with  the  use  of  from  13  to  27  bushels  of  seed  per 
acre,  with  the  largest  net  yield  when  13.7  bushels  were  used. 

It  also  appears  that  halves  are  better  than  whole  tubers  of  the  same 
weight,  and  a  natural  conclusion  from  this  is  that  a  whole  small  potato  is 
not  as  good  as  the  half  of  a  potato  twice  b&  large.  As  a  matter  of  economy, 
it  is  a  question  whether  it  is  best  to  feed  these  potatoes  of  about  the  size 
of  a  hen's  egg  to  stock,  and  plant  only  large  merchantable  tubers,  or  to 
plant  the  small  potatoes. 

In  case  one  must  purchase  seed  potatoes  at  a  high  price,  it  might  yield 
as  large  net  returns  to  plant  small  ones,  if  they  are  or  good  varieties,  but 
in  this  case  the  practice  should  not  be  kept  up  year  after  year. 
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It  is  well  to  obtain  fresh  seed  for  planting  as  often  as  once  in  two  years, 
since  experiments  have  shown  that,  in  potatoes  as  in  other  vegetables,  a  fre- 
quent change  of  "seed"  is  desirable. 

DEPTH  OF  PLANTING. 

Three  varieties  of  potato  were  planted  at  depths  varying  from  one  to 
five  inches.  The  average  results  seem  to  favor  shallow  covering,  the 
largest  yield  being  obtained  at  one  inch;  the  showing  at  two  inches  being 
next  best. 

Table  XT/.— Depth  of  Planting. 


1 

Thorbom. 

1 

g 

a 

s 

sl 

i 

I 

. 

1^ 

ll 

1 

1 

5 

m.i 

120.7 

71.7 

49. 

4 

174.4 

181.8 

89.5 

92.8 

3 

m.2 

U2.2 

03.8 

48.4 

2 

129.8 

ldL6 

87. 

44.6 

1 

174.4 

174.4 

m.9 

62.4 

Satton. 


a 


154. 

115.5 

137.5 

150.5 

140.8 


167,1 

125.5 

149. 

194.5 

184.4 


112.8 
90.9 
105.7 
15S. 
155.6 


44.3 
34.6 
43.3 
41.5 

28.8 


Clark'8  No.  1. 


94.6 
96.8 
128.2 
124.3 
188.6 


91.6 

98.7 

131. 

134.8 

174.4 


50.6 

36.5 

76. 

61.2 

94.1 


44. 

63.2 

55. 

63.1 

80.3 


1  ' 


lu 


78.36 
71.96 
81.83 
100.40 
120  J» 


FERTILIZERS, 

.  To  test  the  use  of  fertilizers  and  manures  for  potatoes,  four  varieties 
were  treated  in  sixteen  different  ways.  The  manure  was  applied  at  the 
rate  of  thirty  two-horse  loads  per  acre;  the  fertilizers  as  indicated  in  the 
table  ranging  from  900  to  1,400  pounds  per  acre,  and  wood  ashes  at' the 
rate  of  67  bushels.  The  varieties  were  seedlings,  which  we  desired  to  test, 
and  proved  worthless.  The  crop  was  a  very  uneven  one,  and  only  general 
conclusions  can  be  drawn  from  the  results.  By  comparing  the  yield  from 
the  "nothing"  plots,  with  the  plots  on  either  side  treated  with  manure  or 
fertilizers,  it  will  be  noticed  that  a  gain  of  from  25  to  50  per  cent  was 
obtained  from  their  use.  There  seemed  to  be  little  difference  whether  the 
fertilizers  were  applied  above  or  below  the  seed.  Although  the  fertilizers 
gave  slightly  better  results  than  stable  manure,  it  can  be  attributed  in 
part  to  the  nature  of  the  season.  The  slight  excess  in  yield  will  not 
warrant  the  use  of  fertilizers  at  commercial  rates  where  manure  can  be 
obtained,  as  it  can  in  most  portions  of  the  state,  practically  for  the  haul- 
ing. Wood  ashes  can,  as  a  rule,  be  easily  obtained,  and  for  potatoes  or 
any  other  crop  can  be  used  with  profit.  In  addition  to  the  plots  mentioned 
above,  four  others  were  used,  in  which  sulphate  of  potash  was  tested  against 
unfertilized  plots,  but  little  or  no  difference  was  noticeable. 

24 
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Table  XVI. — Fertilizers. 

Plats  contain  foor  rows,  each  50  feet  lon«r. 

Plot     1  * — C'oTCTffll  wi t !i  s trawy  manure  as  a  mnlch  between  rows. 
II.  -  Nothing- 
lJI.--pDnr  lbs.  eulphate  ammonia,  10  lbs.  ground  bone,  61be.  moriate  potash,  under  the  seed  and 

furktui  in, 
IV. —Sam©  ferti  lizf^re  as  above,  except  that  they  are  above  the  seed. 

V,— FurFuw  hidf  filled  with  rotten  manure  b^ore  planting. 
VL— Nottiing, 
VIL— 6L)c  Ihti.  Mtclphiite potash,  10  lbs.  ground  bone,  4  lbs.  sulphate  ammonia,  forked  in  nnder  the 

ftfjeci. 
YIII.— Bame  an  aho^t^t  but  sown  on  top  of  seed. 
iX.— Wr>od  ashes,  one  bushel. 
X— NotJiin^. 

XI.-6ii^  \\y».  nitrate  soda,  10  lbs.  ground  bone,  0  lbs.  sulphate  potash,  under  seed. 
XII  .—Same  an  :ib<ivi\  but  above  the  seed. 
XI I L— SeEMi  coT^rHl  one  inch  and  furrow  filled  with  coarse  manure. 
XJT.-N<>thintf. 

XT.— Teo  IbFi.  H^roucd  bone,  6  lbs  sulphate  potash,  under  seed. 
XYI.— Samts  as  abciv^,  but  over  the  seed. 


Plote, 


IlL„. 
IV.„„ 

YII.„. 

vm. . 

IX 

X 

XII.„ 

xm. , 

XIV.. 
XV.  .. 
XVL._ 


I 


H2.n 
47.1 

14^^.7 
98 

71.4 

71 

113.5 
lafl.l 

m>.;i 

W0.8 

lai.t 
no 
161  ,tt 

1£2 


U.2 
80.2 
W.2 


S2.8 

19.6 
^.9 


•i«.l 
27.4 

37.5 


B0.2 

48 

82.8 


89.6 

24 

58.1 


49.4 


29.3 
88 


85.6 
80.5 


80.5 


6S.1 

58.6 
88.6 


44.8 
31.1 
U4.9 


02.8 


80.8 
115.4 


87.8 
06.3 


112.2 
S6.3 


& 


56.3 


64.6 


62.9 


108.4 


187.2 


139.1 


115 


182.9 


255 
102.1 


128.4 


98.5 


46.9 
38.1 
97.8 


78.2 


50.2 
77.8 


68.6 


94.9 
74.2 


Mulch. 

Nothing. 

Fertiliser  under  seed. 

Fertilizer  over  seed. 

Manure. 

Nothing. 

Fertiliser  under  seed. 
Fertilizer  over  seed. 
Wood  ashes. 
Nothing. 

Fertilizer  under  seed. 

Fwtilizer  over  seed. 

Mulch. 

Nothing. 

Fertilizer  under  seed. 

Fertilizer  over  seed. 


RADISHES/ 

Forty -three  varieties  of  radish  were  sown  May  7,  in  rows  ten  feet  long 
with  two  aiid  one  half  feet  space  between  rows.  After  vegetation,  the 
radishes  were  thinned  to  two  or  three  inches  apart  Plaster  mixed  with  a 
small  <]uantity  of  London  Purple  was  used  with  good  effect  in  preventing 
the  ravages  of  tlit*  Flea  beetle. 
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Tabue   XVII. 


Variety. 


Seedsman. 


J.  . 

s 

1. 

1 

1 

Si 

il 

s 

1 

Ii 

94 

68 

IS 

60 

46 

49 

96 

81 

12 

65 

45 

52 

48 

19 

14 

20 

52 

58 

94 

78 

U 

70 

49 

62 

100 

81 

U 

80 

46 

50 

96 

88 

U 

75 

45 

50 

94 

54 

18 

60 

45 

51 

98 

84 

11 

90 

44 

48 

100 

86 

10 

80 

46 

49 

91 

6t 

12 

60 

46 

50 

100 

91 

12 

75 

45 

50 

98 

86 

12 

70 

48 

55 

92 

47 

18 

60 

49 

54 

100 

29 

18 

50 

54 

66 

96 

66 

12 

80 

45 

51 

99 

88 

12 

85 

40 

46 

96 

91 

11 

70 

46 

49 

100 

86 

12 

85 

44 

51 

97 

88 

11 

90 

46 

52 

100 

85 

11 

90 

45 

54 

100 

89 

10 

95 

41 

47 

100 

97 

10 

96 

44 

47 

100 

97 

12 

100 

89 

50 

100 

97 

12 

£5 

39 

45 

100 

81 

12 

80 

39 

44 

100 

77 

12 

75 

41 

47 

96 

91 

10 

96 

89 

45 

100 

64 

IS 

70 

41 

47 

96 

25 

16 

20 

54 

62 

100 

67 

18 

60 

42 

47 

100 

85 

12 

65 

44 

49 

99 

90 

12 

66 

52 

62 

100 

97 

13 

65- 

47 

50 

99 

89 

12 

96 

42 

47 

81 

42 

13 

50 

43 

51 

98 

84 

12 

90 

45 

49 

Remarks. 


1 
2 
8 
4 
5 
6 
7 
8 
9 
10 
11 
12 
18 
14 
15 
16 
17 
18 
19 
20 
21 
22 
28 
24 
26 
26 
27 
28 
29 
80 
31 
32 

m 

34 
» 
36 


Cardinal  Qlobe.... 

Chartiar , 

Bed  BaU 

Soariet  Short-top 

Bound  Bed 

Soariet 

Scarlet  Globe 

Scarlet  Tomip.... 

H  it 

Scarlet  OUtb.... 

White  Tomip 

Eldorado , 

Fren<di  Breakfast. 

Giant  Stuttgart. . 

Chartier 

Fire-ball..: 

Scarlet  Short-top 
White  Perfection 
Gardener's  Scarlet 

Winter 

Celestial 

Newcom 

Golden  Globe.... 

Nonpariel 

NePlns  Ultra.... 

Scarlet  Olire 

Philadelphia  Box. 

Forcing 

Forcing  Tomip.. 

Bocket 

Bosjr  Gem 

Surprise 

1834 

Twenty-day 

Violet  Tomip.... 


Dreer 

Borpee.. 

Ferry 

Hend 

Maole... 
Salser... 

Ferry 

Hend.... 
Vaogfaan 
Hend.... 

Ferry 

Maole... 

Ferry 

Dreer 

Hend 

Ereritt.. 
Landreth 
Maole... 

Hend 

Everitt.. 
Borpee.. 
Vaoghan 

Ferry 

Hend. ... 
Maole ... 
Hend 

Boot.... 
Vaoghan 
Maole... 
Salcer... 
Hend 


Tops   small,    root   red, 

roond. 
;Tops  large,  root   long, 

red,  lighter  toward  top. 

Tops    small,  root   red, 

roond. 

Tope  mediom,  root  scar- 
let, Icmg. 
I  Tope   small,  root   red, 

roond. 
I  Tops   small,   root   red, 

white  tipped,  roond. 
I  Tops  smidl,   root   red, 

roond. 

Tops   small,  root   red, 

roond. 
I  Tope  mediom,  root  scar- 
let, oblong. 

Tops  memom,  root  scar- 

let,  olire  shaped. 
.  Tops  small,  root  white, 

roond. 

Tope  small,  root  yellow, 

roond. 

Tops   small,    root  red, 

oblong,  white  tipped. 

Tops   small,   root   red, 

white  tipped,  oblong: 

Tops  large,  root  white, 

long. 

Tops   large,  root  long, 

red.  lighter  toward  tips. 

Tops    small,  root   red, 

roond. 

Tope  mediom,  root  scar- 
let, long. 

Tops  hu^e,  root  white, 

long. 
I  Tops  mediom,  root  long, 

scarlet. 

Tops  large,  root  white, 

long. 

Tops  rather  large,  root 

white,  long. 

Tops  large,  root  white, 

long,  olive  shaped. 

Tope,  small,  root  yellow, 

olive  shaped. 

Tope  small,  root  scarlet, 

roond. 

Tops  small,  root  scarlet, 
I  roond. 

Tops  mediom,  root  scar- 
let, oUye  shaped. 
:  Tops  small,  root  white, 

roond. 

Tops    small,  root    red, 
'  white  tipped,  roond. 

Tops    small,  root    red, 

roond. 

Tops    small,  root    red, 

roond, 

Tops   small,  root   red, 

white  tipped,  roond. 

Tops  small,  root  yellow, 

oUye  shapped. 
'.  Tope  rather  large,  root 
'  whlte.long.  oliye  shaped. 

Tope    small,  root    red, 
'  white  tipped,  roond. 

Tope  small,  root  violet, 

roond. 
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Table  XYIL— Continued. 


87 

ts 

39 
40 
41 
42 
48 


Variety. 


White  Chinese. 

White  Olive 

Strasbnrg 

Scarlet  Ball 

Scarlet  Turnip. 
Wood  Frame... 
White  Globe... 


Seedsman. 


Burpee. 
Hend. .. 
Burpee. 


Hend... 
Borpee. 


«.2 
11 


100 
86 

100 
94 
98 
99 
58 


S 

I 

If 

|3 


Remarks. 


yXope  large*  root  white* 
long,  olive  shaped. 

I  Tope  smalLroot  white, 
olive  shaped. 

.  Tops  large,  root  white, 
long,  olive  shaped. 
Tope  mediom,  root  soar- 
let,  white  tipped,  ro«nd. 

,  Tops   smalL  root   red, 
white  tipped,  round. 

yTope   small,  root  long, 
scarlet. 

I  Tops  mediom,  root  white 

'  roond. 


The  following  sorts  are  recommended  for  the  purpose  named. 

Forci^  radishes — Cardinal  Globe,  French  Breakfast,  Forcing  Non- 
pariel,  White  Turnip,  Eldorado. 

Summer  radishes — Wood  Frame,  Scarlet  Short-top,  Chartier,  Celestial, 
Strasburg. 

SQUASHES. 

The  squashes  were  planted  on  the  11th  of  June,  in  hills  eight  feet  apart 
each  way. 

Table  XVIII. 


Variety. 


Ohicaffo  ] 

Ford  Hook 

Ulinois  Beanty . 
niinois  Beaaty.. . 
Gocozelle  Bosh.. 


Gem 

Strickler 

Sommer  Crookneck.. 
Vegetable  Blarrow... 

Warren. 

Pineapple 


Seedsman. 


Vanghan  . 
Vaoghan... 
Vaoghan.. 
Gregory.. 
Bnrpee.... 


Vaoghan... 
Gregory... 
Vaoghan.. 
Vaoghan.. 
Gregory... 
Vaoghan... 


^ 

s 

s 

^d 

il 

1 

•S8 

is 

II 

& 

sz: 

jz; 

66 

8 

45 

76 

5 

55 

40 

52 

58 

58 

69 

54 

46 

67 

41 

40 

46 

41 

48 

45 

38 

58 

48 

60 

^^ 


^3 
II 


78 
89 
98 


68 
88 
99 
99 


Chicago  Marrow.  Much  the  shape  of  Hubbard;  diameter,  seven  to  nine 
inches;  dark  orange-yellow  color;  flesh  firm;  valuable  for  earliness  and 
good  keeping  quaUties. 

Ford  Hook.  Six  to  nine  inches  long;  diameter  at  center,  four  to  five 
and  one-half  inches,  tapering  to  base  and  apex,  ridged;  rich  yellow  color; 
flesh  same.    A  good  variety  for  home  use;  too  smafi  for  market 

Illinois  Beauty.    Ends  are  deep  green,  center  yellow,  ridged;  flesh  yel- 
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low,  firm;  seed  cavi^  small;  eight  to  ten  inches  long;  three  to  four  inches 
at  base,  tapering,     prolific,  but  many  of  the  squashes  are  too  small  for  use. 

Cocozelte  Bush,  Grows  in  close  bush  form;  vines  vigorous,  hardy;  fruit 
16  to  18  inches  long;  diameter,  two  inches  at  base,  enlarging  to  five  to  six 
inches  at  apex;  round,  slightly  ridged;  dark-green  with  lighter  streaks. 
Edible  when  smalL 

Oem.    Small;  good  for  summer  or  winter  use. 

Strickler  Summer  Crookneck.    Excellent  for  early  use. 

Vegetable  Marrow,  Fruit  10  to  12  inches  long;  diameter,  six  to  seven 
inches;  nearly  round;  yellowish- white  in  color;  productive.  Not  much 
grown  in  this  country.     Excellent  if  used  before  it  becomes  hard. 

Warren,  12  to  14  inches  in  diameter;  10  to  12  inches  long;;  dark 
orange-yellow;  shell  hard,  thicL  At  the  apex  is  an  irregular,  white  pro- 
jection, which  detracts  from  the  appearance  of  the  squash.  A  good  keeper, 
trobably  a  cross  between  Essex  Hybrid  and  Turban. 

Pineapple,  Attractive  on  account  of  peculiar  shape  and  creamy-white 
color;  a  lall  variety;  productive. 

TOMATOES. 

The  experimental  planting  of  tomatoes  included  about  100  varieties. 
The  seeds  were  sown  m  boxes  in  the  forcing-house  on  the  13th  of  March. 
The  seedlings  were  pricked  out  in  thumb  pots  on  the  9th  of  April,  repotted 
into  three-inch  on  tne  7th  of  May,  and  transplanted  to  the  open  ground 
on  the  14th  of  June.  Twelve  plants  of  each  variety  were  used  in  the  test, 
e€W5h  having  a  space  five  feet  nine  inches  by  four  feet  The  plants  were 
supported  by  a  wire  trellis  made  of  six-inch  fence  boards  driven  into  the 
ground  every  eight  feet,  and  with  two  lines  of  No.  12  galvanized  wire  on 
each  side,  one  and  two  feet  from  the  ground.  This  furnished  a  space  six 
inches  wide  in  which  the  plants  could  be  trained. 

Fifteen  varieties  were  used  in  an  experiment  to  learn  the  effect  of  select- 
ing the  seeds  of  the  first  ripe  fruits,  on  the  earliness  of  the  resulting  crop, 
h«3f  of  the  plants  being  grown  from  early  selected  seeds  and  the  others 
from  the  main  crop.  This  is  the  third  year  that  this  experiment  has  been 
tried. 

In  the  following  table  will  be  found  the  results  of  the  test  The  notes 
were  taken  on  the  twelve  plants  grown,  but  the  number  and  weight  of 
fruits  were  obtained  from  two  plants  of  each  variety,  selected  as  showing 
an  average  condition. 

Under  the  columns  headed  "September  10,"  are  the  number  and  weight 
of  the  fruits  obtained  from  the  two  plants  up  to  that  date;  this  is  designed 
to  show  the  value  of  the  different  sorts  as  early  varieties. 
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As  in  1889  the  first  fruits  were  obtained  from  the  Earliest  ( Vaughan), 
which  was  six  days  ahead  of  Prelude,  the  next  variety  to  ripen.  The  fruits 
of  the  Earliest  are  more  than  one  half  heavier  than  those  of  Prelude,  and 
the  plants  are  nearly  five  times  as  productive  (up  to  Sept  10.)  The 
Atlantic  Prize  ripened  nine  days  after  the  Earliest  and  was  the  largest  dis- 
tinctly early  tomato  grown  this  year,  the  average  weight,  up  to  Sept  10,  ot 
the  ripe  fruits,  being  five  ounces. 

In  a  graphic  form  below  we  show  first,  on  the  scale  at  the  left,  the  aver- 
age weight  of  the  fruits  of  all  the  valuable  varieties  that  ripened  in  137 
days  or  less;  2d,  by  the  dark  lines,  the  number  of  days  to  maturing  fruit; 
3d,  the  total  weight  of  fruit  produced  before  Sept  10,  shown  by  the  light 
Unes.  >^ 

The  second  scale  shows,  by  the  black  lines,  the  average  weight  of  the 
more  productive  varieties,  and  the  total  weight  of  fruits  by  the  light  lines; 
in  the  latter  case  each  space  representing  IW)  imits. 


TABTiE 

XK—Earline88  and  Yield  of  Early  Sorts 

Weight. 

50    100  150  200250300350400450500560600650700 

Adranoft . .     . 

1.78 
1.88 
2.92 
2.96 
8.06 
8.88 
4.8 

! 

Pnltid«. 

lanrH^ 

Ktfvm. 

King  nt  th«  l^rlfw 

HathrAway 

Atlantlr 

>  Earliness,  in  daro. 

>  Yield,  weight  of  crop  from  two  plants  in  oanoee. 

25 
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TABLE  XXL— Yield  and  Average  Weight  of  Twenty  Best  Sorts. 


Beaatj , 

BeUe 

CrotB 

Cumberland.... 
Golden  Qaeen. 
Rftin^Mi 

Matohleu 

Mikado 

Nlchola 

Optimas 

Perfootton 

Potato  Leaf... 

Puritan. 

Bed  Apple 

Bed  Mikado.... 

Snnaet 

Tomer. , 

Volunteer 


1      8      8       4      6      6      1 

8      9      10      11 

18     14    16     16     17 

1 

L. 

■■•I—, 

E 

_ 

1 

^^ 

_ 

^ 

1        1        1        1        1        1 

I^BMH 

■ 

1        1        1        1        1      1..,. 

1        1        1        1 

1        1        1        1 

1        1        1        1 

_ 

i     ,   1        1        1 

1 

I  Yield,  each  line  representing  100  oonoes  moeiTed  from  two  plants. 
:  ATerage  eiae  of  the  froitt  each  line  repreewnting  an  oonoe. 


Of  the  second-early  varieties  Haines,  King  of  the  Earlies  and  Victor 
(Canada)  were  most  productive.  Advance  and  Hathaway  will  also  give 
satisfaction. 

The  Victor  was  obtained  four  vears  ago  from  Germany,  and  by  careful 
selection  the  form  has  been  much  improved. 

Of  the  red  varieties  for  the  main  crop,  the  Ignotum,  Cumberland  Bed, 
Bed  Cross,  Puritan,  and  Bed  Mikado  were  most  productive.  Perfection, 
Optimus,  Nichols,  Volunteer,  Bed  Apple,  Belie,  and  Matchless,  are  all 
valuable.  The  Mikado  (Turner),  Beauty,  Acme,  and  Potato  Leaf  were 
b«st  of  the  purple  varieties,  and  Sunset  and  Golden  Queen  of  the  yellow 
sorts. 

All  but  nine  of  the  varieties  on  our  list  have  been  grown  by  us  more  than 
one  year,  and  descriptions  have  been  given  in  Bulletins  31,  49,  and  57. 
We  therefore  append  only  descriptions  of  the  new  sorts,  and  of  such  of 
the  old  kinds  as  are  of  especial  merit 

Acme,  {103).  One  of  the  best  of  the  old  varieties  for  home  use.  The 
fruits  are  purplish  pink  in  color.  Medium  to  large  in  size,  regular  and 
smooth,  and  inclined  to  crack  in  the  cavity,  owing  in  part  to  ite  thin,  tender 
skin.    Plants  strong,  leaflets  quite  large. 

Advance  {67).  Plants  slender.  Leaves  narrow.  One  of  the  earliest  of 
the  smooth  varieties. '  Fruits  always  smooth,  spherical,  of  medium  size. 
Formerly  very  desirable  on  account  of  its  earliness,  but  its  place  has  now 
been  largely  taken  by  the  Earliest  ( Vaughan). 
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AtlantiCy  {201).  Plant  of  medium  size.  Foliage  yellowish-green, 
lieaflets  narrow.  Fruit  of  medium  size,  round,  slightly  flattened,  some- 
what ribbed  and  angled,  cell  walls  rather  thin.  The  earliest  medium-size 
tomato  grown. 

Beamy,  (107).  In  plant  and  color  of  fruit  much  like  Acme.  Fruits 
larger,  more  solid,  and  a  better  market  variety.  Very  productive,  and  of 
a  ^od  qualitv.     One  of  the  best  of  the  pink  sorts. 

^elle,  (190).  A  ^ood  variety  of  the  Cardinal  clasa  Fruits  of  good  size, 
slightly  flattened,  light  red.     Walls  rather  thick.     Quite  productive. 

Gross,  (^Red)  (209).  A  venr  productive  new  variety.  Plants  quite 
strong,  foliage  light  green,  leaflets  rather  small.  Fruits  smooth,  round, 
slighfly  flattened,  rather  dark  red.  A  well  selected  variety  of  the  Perfec- 
tion type. 

Cumberland,  (Bed)  (203).  Resembling  the  last,  except  having  foliage 
«nd  fruits  of  a  lighter  color,  and  somewhat  smaller. 

Earliest,  (Vaughan)  {^188).  Plants  short  and  slender,  spreading; 
leaflets  small,  light  vellowisn-green,  and  few  in  number.  Fruit  medium  m 
size,  flat,  slightly  ribbed,  light  red.  The  earliest  variety  grown.  Cell  walls 
rather  thin,  but  standinfi^  up  well  for  shipping. 

Oolden  Queen,  (^198).  Plants  strong,  le^ets  rather  small  and  dark 
«een.  Fruits  medium  to  lai^e,  regular,  round,  slightly  flattened,  smooth, 
bright  yellow.     Cell  walls  rather  thick.    A  good  y^ow  variety. 

Haines,  {No.  64).  ^199).  Plants  large  and  strong;  leaflets  rather  long 
and  dark  green.  Fruit  of  medium  size,  smooth,  nearly  spherical,  light  red. 
Cell  walls  rather  thin,  weight  light 

lanotum,  {154^^).  Another  year's  selection  has  served  to  so  fix  the  type 
of  this  variety,  that  few  roguss  will  be  found.  It  has  now  been  thoroughly 
tested  in  all  parts  of  the  country,  and  almost  without  exception  it  is  pro- 
nounced as  the  best  tomato  for  home  use,  for  market,  or  for  canning. 
Some  complaint  was  received  of  its  rotting,  but  we  found  it  no  more 
fiubject  to  rot  than  other  large,  smooth,  red  varieties.  Where  the  plants 
received  frequent  and  regular  cultivation,  and  were  not  checked  in  their 
growth,  little  or  no  rot  was  observed 

The  Matchless  is  much  like  the  Ignotum  in  plant  and  fruit,  but  with  ub 
theplants  are  less  productive,  and  the  fruits  are  smaller. 

King  {of  the  Earlies)  {183).  Plants  rather  small,  spreading;  fruits  in 
clusters,  rather  small,  flat,  slightly  angled;  cell  walls  rather  thin.  Next  to 
Taliban's  Earliest,  the  most  productive  early  variety. 

Matchless  {186).  Plants  of  medium  size,  stout;  n-uits  solid  and  quite 
regular,  round,  slightly  flattened.  Something  like  Ignotum,  but  less  valu- 
able. 

Mikado  {Turner  195)  {187).  Leaves  and  habit  of  the  grandifolium 
style,  very  strong  and  healthy;  fruits  large,  flattened,  somewhat  irregular, 
oblong  with  stem  in  deep  cavity.  Some  of  the  fruits  have  a  large  core. 
Color  pinkish-purple;  cells  thin  walled. 

The  Turner  strain  gives  fruits  averaging  somewhat  larger  than  Mikado, 
and  the  yield  is  somewhat  larger. 

Nichols  {197).  Much  like  Paragon,  very  solid,  generally  regular.  A 
;good  late  variety. 

Optimus.  A  medium-size  variety  of  the  Perfection  style,  nearly 
spherical,  smooth,  and  of  excellent  quality.     One  of  the  best  for  home  use. 

Perfection,  {198).  One  of  the  best  medium-size,  smooth  varieties. 
Xjess  productive  than  the  Paragon  and  its  strains,  and'not  firm  enough  to 
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be  a  good  market  sort,  but  its  quality  makes  it  desirable  for  home  use  and 
local  market 

Potato  Leaf,  {161).  A  well  selected  strain  rese^ibling  Mikado  in  fol- 
iage. Fruits  of  medium  size,  generally  quite  smooth,  round  and  flattened* 
Hardly  firm  enough  to  be  a  good  shipping  variejby,  but  valuable  for  home- 
use  and  local  market, 

Puritan,  {170).  A  large  and  desirable  variety  of  the  Paragon  class. 
Not  quite  so  early  as  Ignotum,  and  the  fruits  are  less  solid  than  those  of 
that  sort,  but  in  size  and  number  they  approach  it  very  nearly. 

Red  Apple,  {191).  In  plant  and  general  appearance  of  fruit  hardly 
appreciably  diflPerent  from  Optimus  and  Perfection.  The  fruits  are 
rather  more  inclined  to  grow  in  clusters,  and  it  is  a  rather  better  market 
variety. 

Eed  Mikado,  {191).  A  rather  late  red  strain  of  Mikado,  rather  mor©- 
regular  and  with  thicker  cell  walls. 

The  following  notes  of  other  varieties,  nearly  all  of  which  are  new,  are- 
appended.  In  some  cases  our  tests  had  proved  unsatisfactory  and  new 
seed  was  procured  for  another  trial. 

Brandywine,  J.  &  S.,  {202).  A  medium  variety  in  time  of  ripening- 
Plant  vigorous,  leaflets  dark  green,  and  rather  long.    Fruit  smooth,  or 
with  smfiuLl  angles  at  the  cavity,  round  and  flattened,  of  good  size,  but  witk 
'  rather  thin  cell  walls. 

Dwarf  Champion,  Maule,  {270).  This  variety  has,  with  three  years' 
trial,  failed  to  satisfy  any  of  the  claims  made  .for  it  Other  varieties  are- 
two  to  three  weeks  earlier,  and  the  plants  are  much  less  productive  than 
other  kinds.  Although  the  growth  is  short  and  stout  it  is  far  from  beings 
self-supporting,  as  it  was  claimed  to  be.  It  is,  however,  a  fair  variety,  as,, 
owing  to  its  dwarf  habit,  it  can  be  planted  closely. 

Earliest  of  all,  SaJzer,  {210).  This  does  not  seem  appreciably 
different  from  King  (of  the  earlies)  Ely,  and  is  certainly  no  better  than, 
well  selected  strains  of  that  variety. 

La  Crosse,  Salzer,  {205).  The  twelve  plants  of  this  variety  grew  in  the 
same  row  with  Dwarf  Champion  from  Maule,  and  within  a  few  feet  of  the 
same  variety  from  Henderson,  and  we  were  unable  to  detect  any 
difference  between  theuL     It  is,  however,  a  well  selected  strain. 

Mominq  Star,  Salzer,  {206).  The  only  difference  between  this  variety 
and  Mikaao  that  was  noticeable  was  that  that  the  fruits  were  more  regular 
in  form.  We  can  only  recommend  it  as  a  well  selected  strain  of  thai 
variety. 

Perfect  Gem,  Salzer,  {208).  In  every  respect  identical  with  Bed  Apple 
from  Ferry,  (181). 

Ruby,  (Early)  Hend.  204.  In  making  out  our  record  books  the  name 
for  No.  204  was  not  put  down,  and  as  our  notes  are  kept  with  numbers  for 
the  varieties,  the  defect  was  not  noticed  until  too  late  to  have  it  corrected 
with  absolute  certainty.  Our  books  show  that  we  received  the  Ruby,  and 
as  it  is  the  only  new  variety  unaccounted  for,  it  is  supposed  that  the  plants^ 
grown  as  No.  204  are  of  that  variety. 

Our  notes  however  are  quite  unlike  the  description  given  by  Henderson^ 
who  claims  it  to  be  earlier  than  Perfection  and  Dwart  Champion.  With 
us  it  is  slightly  later  than  those  sorts,  of  medium  size,  round,  flattened,  with 
slight  an^es  at  the  cavity,  fairly  productive,  firm,  and  of  good  quality. 

Station,  Burpee  {211).  We  have  grown  this  variety  from  seeds  direct 
from  the  N.  Y .  station  at  Geneva,  out  it  has  lacked  the  early  qucditiea 
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'daimed  for  it  by  others.  /  With  a  new  strain  of  seed  we  have  had  no  better 
:«acces&     Bather  late,  lacks  productiveness,  fruits  small,  regular.     . 

Sunset  (168),  Much  like  Golden  Queen  in  fruit,  although  the  plants 
^re  unlike.  One  or  two  fruits  ripened  two  weeks  ahead  of  any  on  the 
Oolden  Queen  plants,  but  the  crop  was  if  anything  later.  Fruits  of  large 
^ze,  quite  heavy  and  with  thick  cell  walls;  bright  yellow  in  color,  with 
rather  more  red  than  is  shown  by  Golden  Queen. 

Ficfor  (Canada)  (31).  Considerably  improved  from  the  old  Canada 
Victor,  of  medium  size,  slightly  angular,  and  quite  productive.  Valuable 
^as  a  second  early  sort 

Volunteer  {196),  A  rather  flat  form  of  the  Paragon.  Cells  with  walls 
less  thick  than  those  of  that  variety.     Size  medium,  smooth  and  regular. 

Table  Queen,  Hend  (212).  The  fruits  of  this  variety  resemble  in 
«hape  and  general  appearance  a  pink  Trophy,  and  although  a  moderately 
smooth,  firm,  and  smid  sort,  we  can  see  nothing  te  make  it  worthy  of 
the  extravagant  claims  made  for  it.  It  is  of  medium  size,  and  only  mod- 
erately productive. 

Tree,  Maule,  {213).  Another  triaf  of  this  sort  only  confirms  our  for- 
mer impression  of  the  lack  of  any  value  in  this  variety  even  for  home  usa 

This  year's  test  of  new  varieties  shows  that  some  of  the  seedsmen  are 
practicing  what  would  be  considered  in  larger  matters  a  state  prison  offense. 
A  large  portion  of  the  new  varieties  are  only  old  ones  renamed,  and  as 
they  are  brought  out  with  extravagant  representations,  and  at  a  price 
from  two  to  four  times  as  great  as  is  charged  for  the  same  thing  under  its 
proper  name,  it  looks  as  if  a  clear  case  of  obtaining  money  under  false 
pretenses  could  be  made  out  of  it. 

The  wide-awake,  enterprising  market  gardener  is  eager  to  obtain  the  new 
4uid  valuable  varieties,  but  if  tne  present  practice  of  some  of  the  seedsmen 
is  persisted  in,  it  will  certainly  lead  to  the  injury  of  all,  as,  rather  than 
trust  to  the  chances  of  obtaining  a  valuable  novelty,  the  gardeners  will 
•depend  on  such  kinds  as  have  been  well  tested  and  are  known  to  be  val- 
uable. 

EFFECT  OF  USING  SEEDS  FROM  THE  FIRST  RIPE  FRUITS. 

For  three  years  we  have  attempted  to  learn  the  effects  of  planting  seeds 
from  the  first  fruits  that  ripened,  as  compared  with  those  selected  late  in 
ihe  season. 

The  first  two  years,  a  slight  gain  in  the  earliness  of  the  crop  was  noticed, 
but  it  was  observed  that  while  this  gain  was  considerable  in  the  case  or 
varieties  of  the  angular  type,  it  became  a  loss  when  the  smooth,  apple-shaped 
«orts  were  considered. 

This  year,  the  resulte  show,  as  an  average  of  fifteen  varieties,  that  the 
plants  grown  from  earl^  selected  seeds  gave  ripe  fruits  in  143  4-6  days, 
^hile  those  from  tne  mam  crop  were  145  ^15  days,  a  difference  of  1\  days 
in  favor  of  early  selected  seeds.  As  in  previous  years,  the  angular  sorts 
«how  a  marked  difference,  while  in  the  apple-shaped  sorts  there  is,  if  any- 
thing, a  slight  average  loss  in  earliness. 

Tf^injg  the  number  of  ripe  fruits  up  to  September  10,  we  find  an  average 
^in  of  four  fruits  to  the  plant  by  early  selection. 

The  greater  portion  of  the  work  of  planting,  cultivating,  and  crowing  the 
<;roi)6  treated  of,  has  been  done  by  the  members  of  the  junior  class  oi  the 
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College,  who  are  assigned  to  this  department  for  three  hours  each  day 
throughout  the  college  year,  for  practical  instruction  in  horticulture. 

They  have  thus  become  familiar  with  the  methods  of  vegetable  culture, 
and  have  also  had  an  excellent  opportunity  of  studying  the  characteristics, 
and  learning  the  merits,  of  the  different  varietiea  In  this  work  they  have 
been  under  the  direct  charge  of  my  assistants,  thus  securing  accuracy  and 
rendering  the  work  far  more  instructive. 

Duringthe  first  portion  of  the  year  I  was  assisted  by  Mr.  H.  P.  Gladden 
and  Mr.  £>.  Anderson.  In  August  Mr.  Anderson  resigned,  and  Mr.  H.  J. 
Ebll  was  appointed  to  succeed  him.  The  notes  have  been  largely  taken 
and  the  tables  have  been  compiled  by  theoL  Mr.  Gladden  has  also  furn- 
ished the  accompanying  notes  on  beans,  beets,  cucumbers,  i)epi)ers,  radishes, 
and  squashes. 

L.  R  Tapt, 

AaBiouLTURAL  COLLEGE,  MioH., )  Horticulturist 

Jamuiry  i,  1891.  J 


NO.  71.     CHEMICAL  DEPABTMENT. 

BEET    SUGAR 

The  manufacture  of  su^r  from  beets  was  one  of  the  incidental  results 
of  the  Napoleonic  wars  following  the  French  revolution.  It  had  been 
known  for  a  long  time  that  beets  contained  sugar,  but  it  was  not  supposed 
that, beets  could  successfully  compete  with  sugar  cane  in  making  sugar. 
At  first  tlie  beet  only  contained  six  "per  cent  of  sugar  and  only  ab^ut  half 
of  this  could  be  obtained  in  the  form  of  crystalized  sugar  by  the  methods 
then  employed.  In  competition  with  sugar  cane  containing  eighteen  per 
cent  of  sugar  and  with  the  established  modes  of  making  sugar,  the  sugar 
beet  had  a  poor  show  in  the  effort  to  secure  a  place  in  the  sugar  market  of 
the  world.  But  the  demands  of  war  on  one  hand,  and  of  himian  needs  on 
the  other  hand,  pushed  the  beet  sugar  industry  into  prominence  in  Europe; 
improved  quality  of  the  beet  secured  by  selection  and  cultivation,  and 
improved  methods  in  extracting  and  purifying  the  sugar  had  brought  the 
beet  sugar  industry  to  such  development  that  when  the  war  clouds  rolled 
away,  beet  sugar  held  the  field,  and  now  more  than  half  the  sugar  of  the 
world  is  extracted  from  beets.  The  area  in  the  temperate  zone  suited  to 
raising  sugar  beets  of  the  best  quality  is  much  larger  than  the  tropical 
area  suited  to  growing  sugar  cane.  In  the  temperate  zone  are  also  found 
the  vigor  of  body  and  activity  of  mind  suited  to  develop  and  carry  forward 
manufacturing  industries.  It  is  probable  that  more  and  more  the 
world's  supply  of  sugar  will  come  from  sugar  beets,  while  tropical  cane 
will  fall  into  subordinate  position.  Increased  consumption  of  sugar  will 
keep  even  pace  with  the  increased  supply  in  the  years  to  come  and  it  may 
be  said  with  literal  truth  that  the  discoveries  of  Marggraf  and  Achard  in 
beet  sugar  have  sweetened  the  lot  of  mortals  for  all  time. 

BEET    8UOAB    IN    THE    UNITED     STATES. 

The  area  adapted  to  the  growth  of  sugar  cane  in  our  country,  for 
climatic  reasons,  is  very  limited,  while  the  area  suited  to  the  growth  of 
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sugar  beets  embraces  millions  of  acres.  While  Prance,  Germany,  Austria 
and  Russia  have  pushed  forward  this  industry  to  astonishing  lengths,  we 
have  stood  idly  by,  an  importer  and  consumer,  but  not  a  producer,  while 
these  countries  refused  to  take  a  pound  of  our  pork  in  exchange.  Less 
hogs  and  more  beets  may  remedy  this  evil.  This  country  paicj  Germany 
$16,000,000  for  sugar  in  1889,  while  she  still  refuses  to  admit  a  pound  of 
our  hog  products. 

CLIMATE  FOR  SUOAB  BEETS. 

The  sugar  beet  for  the  development  of  the  largest  amount  of  sugar 
requires  a  temi)erate  climate,  ana  well  distributed  rainfall.  Unlike  the 
cane  it  does  not  produce  a  large  amount  of  sugar  in  a  hot  climate.  A 
climate  with  a  mean  summer  temperature  of  70°  F.,  with  an  average 
monthly  rainfall  of  not  less  than  two  inches  for  the  summer,  is  well 
adapted  to  the  growth  of  sugar  beets  of  best  quality. 

The  following  chart  showing  the  mean  temperature  for  Lansing  for 
twenty-five  years,  and  the  temperature  for  Halle,  Germany,  and  Cambrai, 
France,  shows  that  Michigan,  for  the  southern  two-thirds  of  the  lower 

Sninsula,  has  a  climate  acunirably  adapted  to  the  erowth  of  sugar  beets. 
siUe  and  Cambrai  are  centers  of  the  beet  sugar  industry  of  Europe. 

Temi)erature  chart  from  May  to  October: 

At  Lansing 


At  Halle,  Germany 
At  Cambrai  ^     «     „ 
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Chart  of  rainfall  for: 
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It  will  be  seen  from  these  tables  that  Michigan  compares  favorably  with 
the  best  sugar  beet  districts  of  Europe.  It  is  important  tjiat  the  beet  get 
a  good  start  in  May  and  June  to  get  a  good  hold  on  the  soil  and  send  a 
strong  tap  root  into  the  subsoil,    if  it  gets  a  vigorous  start  and  strong 

Srowth  by  the  first  of  July  it  can  withstand  the  spells  of  dry  weather  in 
uly  and  August.  A  warm  July  and  August  with  abundance  of  sunshine 
are  very  favorable  conditions  for  the  growth  of  sugar  beets,  and  if  Sep- 
tember has  plenty  of  sunshine  and  ripening  weather  the  conditions  are 
favorable  for  developing  a  high  percentage  of  sugar.  But  if  September 
and  October  are  warm  and  moist,  causing  the  beets  to  send  forth  a  new 
crop  of  leaves  instead  of  ripening  the  roots,  the  qualitv  of  the  beets  is 
much  lowered,  and  the  quantity  of  sugar  diminished.  The  majority  of  our 
seasons  are  very  favorable  for  sugar  beets,  a  moist  and  growing  spring  time, 
a  summer  flooded  with  sunshine,  and  not  so  wet  as  to  produce  a  sappy 
growth,  and  autumnal  weather  that  will  ripen  up  and  round  out  growui, 
are  ideal  conditions  for  raising  sugar  beets. 

KIND  OP  SOIL. 

An  open  porous  soil  in  which  the  beet  may  freely  penetrate  the  subsoil, 
and  not  be  pushed  out  of  the  ground  b^  its  own  growth,  without  stagnant 
water  in  the  subsoil,  or  hard  pan,  and  rich  enough  to  raise  a  good  crop  of 
corn  or  potatoes,  is  well  adapted  to  growing  sugar  beets.  It  should  not 
contain  fresh  manure.  If  the  ground  requires  manure  it  should  be  applied 
in  the  fall  and  plowed  under  so  as  to  be  well  incorporated  with  soil  before 
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the  beets  are  planted.  Soils  containing  an  excess  of  vegetable  matter 
such  as  reclaimed  muck  beds,  or  containing  excess  of  nitrates  or  materials 
promoting  large  growth  of  tops  and  delaying  the  ripening  process  in  the 
fall,  are  not  suitcS  to  raising  beets  with  a  large  percentage  of  sugar.  Some 
reclaimed  swamps  will  produce  a  large  crop  of  mangold  wurzels,  but  these 
•contain  but  little  sugar  and  are  worthless  for  manjifacturing.  A  sandy 
loam  or  clay  loam  with  an  open  porous  subsoil  is  well  suited  to  sugar 
beets.  In  (Jermanjr  a  clover  sod  is  rejected  for  this  crop.  If  the  subsoil 
has  a  hard  pan,  or  is  not  suflScientlv  open  to  permit  the  beet  root  to  freely 
penetrate  the  soil,  the  subsoil  should  be  opened  by  a  subsoil  plow.  A  stiff 
and  retentive  clay  is  not  suited  to  sugar  beets.  A  porous  soil  with  good 
depth,  good  drainage  and  well  supplied  with  plant  food  is  the  kind  needed 
for  success  in  raising  this  crop. 

PBEPABING  THE  SOIL. 

The  ground  should  be  plowed  deep  (eight  to  ten  inches),  thoroughly 
dragged,  and  then  rolled,  to  secure  a  firm  seed  bed  before  planting. 

PLANTING   AND   CULTIVATING. 

The  plant  should  be  planted  early,  not  later  than  May  15,  if  the  ground 
is  in  suitable  condition.  When  the  ground  reaches  the  temperature  of 
50**  F.,  it  is  safe  to  plant  beets — some  days  before  it  would  be  safe  to  plant 
com.  It  is  important  to  secure  an  early  start  for  sugar  beets  so  that  the 
tap  roots  may  secure  a  good  hold  on  the  soil  before  tiiere  is  danger  of  dry 
weather.    The  beet  will  stand  frost  without  injury  that  would  kill  com. 

Drill  the  seeds  one  inch  deep,  in  rows  eighteen  inches  apart,  making  the 
rows  straight  for  ease  in  cultivating.  After  drilling,  roll  the  ground  once 
more  to  insure  good  contact  of  the  seed  with  the  soil,  and  thus  promote 
•early  germination.  In  Germany  the  rows  are  fourteen  inches  apart,  but 
the  cultivation  is  largely  by  hand  labor. 

As  soon  as  the  rows  of  beets  are  plainly  visible,  start  the  cultivator,  not 
only  to  keep  down  all  weeds  but  to  keep  the  surface  of  the  soil  open  and 
porous.  It  is  very  important  to  secure  and  maintain  a  vigorous  growth 
during  the  early  period  of  plant  life.  When  the  beets  put  forth  the  fourth 
leaf  and  the  root  has  about  the  diameter  of  a  wheat  straw,  the  plants  should 
be  thinned  out  to  one  plant  in  a  place  and  about  ten  inches  apart  in  the  row. 
The  blade  of  a  hoe  is  about  seven  inches  wide,  and  by  cutting  out  the  beets 
by  a  stroke  of  a  hoe,  leaving  a  clump  of  plants  three  inches  long,  the 
preliminary  thipnipg  may  be  rapidly  done,  and  in  a  day  or  two  these 
clumps  must  be  thinned  by  hand  to  a  single  plant  This  thinning  to  a 
single  plant  is  indisi)ensible,  for  if  two  or  more  plants  are  left  together  the 
;^ult  will  be  ill-shaped  and  imperfectly  developed  beets  of  no  value  for 
making  sugar.  .  A  single  beet  in  a  place  will  secure  a  root  of  good 
conical  form,  without  side  roots  or  "fingers  and  toes,"  about  thirteen  inches 
long  and  weighing  from  one  to  two  pounds  each.  This  is  the  beet  wanted. 
The  beets  should  be  hoed  three  times,  and  if  the  beet  rises  above  the 
ground  it  should  be  hilled  up  at  each  hoeing,  because  the  part  that  ripens 
above  ground  is  of  no  value  for  making  sugar. 

When  the  leaves  cover  the  ground  and  the  crop  has  taken  possession  of 
the  field,  cultivation  should  stop,  and  the  plants  be  given  time  to  ripen  and 
26 
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develop  the  saccharine  matter.     If  cultivation  is  prolonged  and  vegetable 
growth  too  much  stimulated,  the  sugar  production  may  be  diminished. 

KIND  OP  BEETS. 

The  kind  of  beets,  to  be  raised  is  a  matter  of  first  importance.  In 
Germany  the  farmer  is  not  allowed  to  furnish  his  own  seed,  but  all  the 
beet  seed  is  furnished  by  the  manufacturer.  Distinct  varieties  of  beets 
have  been  secured  by  cultivation  and  selection,  as  distinct  as  are  the  breeds 
of  cattle  in  stock  raising,  and  the  manufacturer  would  no  more  use  seed  of 
unknown  pedigree  than  would  the  stock  raiser  use  scrubs  in  developing 
his  herd.  Not  only  must  the  seed  be  from  approved  varieties  known  to 
be  rich  in  sugar,  but  each  beet  is  tested  for  its  richness  in  sugar  before  it 
is  planted  for  seed,  and  all  beets  below  the  standard  are  rejected  in  plant- 
ing for  seed.  It  is  not  enough  for  the  intelligent  sugar  ^ower  to  know 
that  the  seed  is  called  sugar  b^t,  but  he  must  know  its  pedigree  and  the 
quality  of  the  beet  that  produced  the  seed. 

By  this  process  of  breeding  and  selecting  the  contents  of  sugar  in  the 
beet  has  been  raised  from  six  i)er  cent  (in  1747)  to, twenty  or  even 
twenty-two  per  cent  in  some  special  strains  of  beets.  A  beet  that  contains 
less  tnan  twelve  per  cent  of  su^ar  in  its  juice  is  hardly  worth  manufactur- 
ingand  the  value  increases  rapidly  with  the  increase  in  percentage  of  sugar. 

Unfortunately  the  raising  of  seed  of  the  sugar  beet  of  the  best  quality — 
the  breeding  of  sugar  beets,  is  not  thoroughly  established  in  this  country, 
and  for  the  present  we  must  depend  upon  imported  seed  from  France, 
Germany  and  Austria.  It  is  our  hope  that  with  like  care  and  skill  in  this 
calling,  America  may  soon  produce  beet  seed  no  ways  inferior  to  the  best 
from  Europe. 

BEET  SUOAB  IN  THE  UNITED   STATES. 

Many  attempts  have  been  made  to  manufacture  suear  from  beets  in  this 
country,  but  with  two  exceptions  they  have  been  financial  failures,  the 
Oxnard  works  in  Nebraska  and  Spreckles  in  California  being  the  two  con- 
spicuous exceptions.  The  causes  of  financial  failures  have  been  many,  but 
I  will  only  mention  two. 

1.  The  machinery  for  a  sugar  plant  is  very  costly — can  be  used  only  a 
few  months  in  the  year — and  requires  great  technical  skill  to  run  it 
profitably. 

2.  A  very  large  amount  of  beets  must  be  furnished  to  stock  and  run  a 
factory,  of  good  quality  and  at  a  price  that  manufacturers  can  aflford  to 
pay.  A  successful  sugar  plant  should  have  50,000  tons  of  beets,  containing 
twelve  per  cent  of  su^r,  and  for  such  beets  the  manufacturer  can  aflford  to 
pay  $3.00  per  ton  dehvered  at  the  factory,  with  an  increase  of  twenty-five 
cents  for  each  per  cent  above  twelve.  This  would  take  3,500  acres  of  land 
in  beet  culture  each  yeai,  or  7,000  acres  for  a  rotation,  because  beets  can- 
not be  raised  continuously  on  anv  soil.  The  beet  raising  area  must  be  so 
near  the  factory  that  the  cost  of  hauling  the  beets  to  the  factory  shall  not 
eat  up  the  profit. 

9EET    SUGAB    IN    MIOHIQAN. 

The  project  of  adding  a  uew  industry  to  our  State  is  agitating  the  minds 
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of  our  farmers  and  manufacturers.  There  are  two  questions  underlying 
this  whole  subject,  and  which  must  be  satisfactorily  settled  in  advance  (3 
any  effort  to  build  and  equip  sugar  factories. 

1.  Given  a  climate  and  soil  adapted  to  the  growth  of  sugar  beets,  can 
our  farmers,  raise  sugar  beets  in  such  quantities  that  they  can  sell  the  beets 
(wiih  a  reasonable  profit  to  themselves)  to  the  manufacturers  at  a  price 
they  can  afford  to  pay  and  make  a  reasonable  profit  in  making  sugar?  If 
the  farmers  lose  money  in  raising  beets  the  supply  for  the  factory  will 
surely  fail  and  the  factory  close  for  want  of  raw  material  This  is  the  first 
question  to  be  settled,  and  until  it  is  settled  all  projects  for  making  beet 
sugar  are  a  delusion  and  a  snare.  This  is  a  question  for  the  farmers  to 
settle  first  of  all:  how  many  tons  can  be  raised  per  acre;  how  much  does  it 
cost  i)er  ton?  They  can  then  get  at  the  root  of  the  whole  matter  hj 
raising  the  roots.  This  is  the  problem  to  be  solved  in  Michigan;  tY  is 
still  the  unsolved  problem  for  Nebraska. 

2.  The  second  question  is:  What  is  the  value  of  beets  raised  in 
Michigan  for  making  sugar? 

HOW    TO    ANSWER    BOTH    QUESTIONS. 

These  questions  can  be  satisfactorily  answered  only  by  actual  trial.  No 
guess  or  estimate  or  figuring  what  the  yield  ought  to  be  can  give  the 
reliable  data  upon  which  to  base  business  matters  involving  so  large  an 
outlay  of  capital.  A  quarter  of  a  million  dollars  should  not  be  invested  on 
guess  work.  But  if  fifty  or  sixty  thorough  going  farmers  in  different 
sections  of  the  State  will  give  the  subject  a  careful  trial  to  determine  how 
many  tons  of  beets  fitted  for  the  factory  can  be  raised  on  an  acre,  and 
what  is  the  actual  cost  per  ton  of  raising  the  beets,  and  if  fair  specimens 
of  such  beets  shall  be  sent  to  this  experiment  station  for  analysis  to 
determine  the  amount  of  sugar  they  contain,  such  investigations  will 
furnish  the  bottom  facts  of  the  beet  sugar  industry  in  our  State. 

This  is  substantially  the  plan  proposed  by  the  experiment  station  for 
this  season.  A  quantity  of  seed  of  the  four  best  varieties  of  sugar  beets  in 
Europe  has  been  ordered  for  distribution  to  our  farmers  under  certain  con- 
ditions; the  farmers  to  raise  a  quarter  acra  of  each  kind  of  beets  from  this 
seed  according  to  the  directions  in  this  bulletin,  keeping  an  exact  account 
of  the  cost  of  raising  the  crop,  and  weighing  the  merchantable  crop  or  the 
beets  free  from  tops  and  the  crown  that  rises  above  the  ground.  When 
the  beets  are  ripe  and  harvested  the  farmer  to  send  by  express  pre-paid 
three  fair  specimens  (three  beets)  distinctly  marked  and  named  of  each 
kind  of  beets  raised. 

The  four  varieties  of  beet  seed  ordered  are: 

1.  Vilmorin  Imperial  Improved. 

2.  Austrian  Wohankai. 

3.  Wanzenleben. 

4.  White  Silesian. 

The  seeds  were  ordered  through  J.  M.  Thorbum  &  Co.  of  15  John  St', 
New  YorL 

Fill  out  the  following  blank  for  each  kind  of  beet  raised,  and  mail  the 
same  to  the  Agricultural  College  after  the  beet  harvest: 
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1.  Kind  of  soil 6.  Time  of  harvesting 

2.  Time  of  Planting 7.  Tons  per  acre  of  beet  roots 

3.  Name  of  the  beet 8.  Cost  per  ton  of  raising  the  beets. . 

4.  Distance  between  rows 9.  Name  and  address  of  the  farmer.. 

5.  Distance  between  beets  in  the  row. 

The  rent  of  the  land  should  not  enter  into  the  above  estimate  because  it 
varies  so  widly  according  to  locality.  An  estimate  of  the  yield  and  cost 
of  each  kind  of  beets  is  wanted  to  determine  which  kind  on  the  whole  is 
best  suited  to  our  soil  and  climate. 

The  speciniens  of  beets  raised  and  furnished  to  the  Experiment  Station 
according  to  the  foregoing  plan  will  be  analyzed  free  of  charge  and  the 
results  of  both  kinds  of  investigation  given  to  the  public. 

After  the  few  pounds  of  beets  for  analysis  have  been  selected  the  balance 
of  the  crop  remains  for  the  farmer  and  should  repay  him  for  his  time  and 
trouble,  as  food  for  his  stock. 

The  foregoing  plan  for  experimenting  will  cost  the  farmer  little  except 
care  and  patience.  In  the  estimation  of  the  experimental  board  it  will 
afford  the  surest  information  in  regard  to  the  beet  sugar  industry  in  our 
State.  If  it  shall  establish  a  new  and  paying  industry  in  our  State  on  the 
one  hand,  or  save  us  from  disastrous  investment  of  capital  on  the  other 
hand,  the  result  in  either  event  will  repay  the  cost  and  trouble. 

WHO  TO  RECEIVE  BEET  SEED. 

It  would  manifestly  be  impracticable  for  the  College  to  furnish  seed  to 
plant  a  quarter  of  an  acre  to  every  one  who  may  apply.  The  board  desire 
to  secure  fifty  or  sixty  thoroughgoing  farmers  who  will  carry  forward  these 
experiments  to  the  end  and  furnish  the  information  for  which  alone  the 
experiments  are  attempted.  If  the  agricultural  society,  farmers'  club, 
grange,  or  other  organization  in  the  interest  of  agriculture,  in  the  several 
counties  and  townships  will  themselves  select  two  or  three  persons  who 
will  do  this  work  thoroughly,  and  will  send  here  the  names  of  these 
persons,  for  whose  fidelity  they  will  vouch,  the  quantity  of  seed  necessary 
lor  the  experiment  will  be  sent,  free  of  expense,  to  such  persons  so  long  as 
the  supply  of  seed  shall  last.  After  these  field  experimenters  are  supplied 
with  enough  for  their  quarter  acre  plats,  if  any  seed  is  left,  smaller  pack- 
ages of  seed  for  a  few  rods  of  ground  will  be  sent  to  parties  who  may 
apply,  regard  being  had  to  reasonable  distribution  through  the  State. 

The  State  board  desires  the  hearty  co-operation  of  leading  farmers  in  our 
State  in  this  investigation,  and  will  do  all  in  its  power  to  secure  accurate 
and  reliable  information  on  a  subject  of  great  importance  to  our  State. 

R.  C.  KEDZIE, 
Agbioultural  College,  )  Chemist  Experiment  Station, 

February  11, 1891.       ) 
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NO.   72.     BOTANICAL  DEPARTMENT. 
SIX    WORST    WEEDS. 

Some  of  our  most  troublesome  weeds  are  natives  of  the  neighborhoods- 
in  which  they  are  found,  but  most  of  them  have  been  introduced  from 
other  portions  of  our  own  country  or  from  foreign  countries.  The  seeds 
of  most  weeds  find  their  way  on  to  a  farm  nicely  mixed  with  seeds  of  grasses, 
grains  and  clovers,  which  are  drilled  in  or  sowed  broadcast  on  fertile  soil,, 
where  they  are  afforded  an  excellent  opportunity  to  grow  and  multiply. 
In  some  instances  weeds  are  introduced  as  a  part  of  the  packing  or  straw 
employed  to  protect  castings,  marble,  crockery  or  fruit  treea  Such  foreign 
packing  should  always  be  burned  at  once. 

By  these  processes  above  noticed  the  older  the  country  the  more  trouble- 
some weeds  it  will  have,  as  every  new  intruder  usually  comes  to  stay.  In 
most  cases  a  weed  becomes  well  established  before  it  is  discovered  and  the 
inquiry  comes,  "  What  is  it  and  how  can  I  get  rid  of  it?  " 

*  Here  are  samples  of  seeds  of  six  sorts  wnich  have  a  bad  reputation  and 
it  will  be  best  to  watch  them.  Most  of  them  are  already  pretly  well  known  by 
some  of  our  farmers.  They  are  not  indigenous,  but  have  all  been  introduced 
from  Europe.     The  following  rules  are  worth  observing: 

1.  Carefully  examine  seeds  before  sowing  and  see  tnat  they  are  clean,, 
and  thus  prevent  the  introduction  of  weeds. 

2.  Keep  a  sharp  lookout  and  exterminate  the  few  first  intruders  before 
they  spread  themselvea 

3f  Usually,  as  in  all  the  six  cases  here  referred  to,  perhaps  excepting  the 
Canada  thistle,  one  or  more  so-called  hoed  crops,  like  com,  potatoes  or 
beans,  most  thoroughly^  tended  throughout  a  single  growing  season  or  for 
two  seasons  in  succession  will  be  a  good  practice.  There  is  no  royal  way 
in  which  to  kill  weeda 

NO.  1.-<;ANADA  thistle.    {Onicui  arverui§  Hqffm,) 

Although  usually  known  as  Canada  thistle  the  plant  is  not  native  to- 
Canada,  nor  to  any  part  of  America,  but  was  introduced  in  an  early  day. 
It  is  one  of  the  very  worst  and  most  universally  known  of  our  weeds. 
*  Study  the  seeds  here  attached  carefully  and  then  avoid  sowing  others  like 
them.  Most  of  these  seeds  on  this  card  have  each  been  bored  out  by  a 
small  insect,  most  likely  a  little  fly,  Trypeta  florescentic^  Loew. 

A  plant  spreads  extensively  by  means  of  its  long  white  underground 
stems  or  root-stocks,  as  large  as  a  lead  pencil  and  sometimes  reaching  twa 
feet  or  more  below  ihe  suriace.  These  contain  considerable  nourishment 
which  feeds  the  buds  enabling  them  to  develop  into  plants  with  green  tops 
above  the  surface  of  the  ground. 

Some  of  my  readers  may  know  of  better  ways  of  extermination  than 
those  given  below,  but  these  modes  have  been  well  tried  and  found  success- 
ful. J.  S.  Woodward,  secretary  of  the  New  York  agricultural  society,  is 
well  known  as  a  reliable  man  of  unusual  tact  and  sagacity.  He  says,  "I 
kill  the  thistles  without  the  loss  of  a  crop  as  follows:   Have  the  land  rich^ 


*  Bee  note  at  the  end  of  this  bolletin. 
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if  possible;  at  least  have  it  well  seeded  to  clover  and  by  top  dressing  with 
plaster,  ashes,  or  some  means,  get  as  good  growth  to  the  clover  as  possibla 
As  soon  as  the  clover  is  in  fall  bloom,  and  here  and  there  a  thistle  shows  a 
blossom,  mow  and  make  the  crop,  thistles  and  all,  into  hay.  After  mowing 
apply  a  little  plaster  to  quickly  start  the  growth  of  clover.  You  will  find 
this  to  come  much  quicker  than  the  thistles.  As  soon  as  the  clover  has  a 
good  start,  from  July  20  to  August  5,  plow  down,  being  careful  to  plow  all 
the  land  and  to  fully  cc^ver  all  growth.  Then  roll  and  harrow  at  once  so  as 
to  cover  every  thistle.  But  few  thistles  will  ever  show  themselves  after 
this  and  they  will  look  pale  and  weak.  When  they  do  show  cultivate  thor- 
oughly with  a  cultivator  having  broad,  sharp  teeth  so  as  to  cut  every  one 
ofip  under  the  ground.  In  two  days  go  over  with  a  sharp  hoe  and  cut  oflE 
any  that  may  have  escaped  the  cultivator.  Watch  the  thistles  and  keep 
usin^  the  hoe  and  cultivator  until  freezing  weather.  By  plowing  this  field 
just  before  freezing  up  you  will  have  the  land  in  the  finest  condition  for  a 
spring  crop.  This  plan  not  only  kills  thistles  but  other  weeds.  It  is  much 
better  than  a  summer-fallow  and  without  the  loss  of  any  crop." 

In  a  recent  bulletin  Dr.  T.  J.  Burrill,  of  the  agricultiiral  experiment  sta- 
tion of  Illinois,  says:  "  From  the  experience  obtained  (detailed  in  the  bul- 
letin), and  from  other  information,  we  may  formulate  the  best  method  of 
exterminating  these  pests  when  in  full  xx>ssession  of  tillable  ground  as 
follows: 

"  1.  Cut  the  thistles  when  in  full  bloom  (July)  as  close  to  the  ground  as 
possible. 

''  2.  Plow  about  three  inches  deep  and  sow  millet  or  Hungarian  grass, 
seeding  heavily,  harrow.  This  may  follow  the  preceding  at  once  or  after 
some  two  weeks'  delay. 

"  3.  In  September  plow  under  the  crop  or  save  it  for  hay,  as  desired.  At 
all  events  plow  and  seed  liberally  with  rye. 

"  4  Plow  under  the  rye  in  May  and  seed  again  with  millet  or  Hungarian 
grass,  or  plant  to  some  hoed  crop  (com)  and  give  the  most  thorough  culti- 
vation, with  continued  searching  for  and  destruction  of  every  remaining 
thistle. 

"  5.  Continue  the  clean  cultivation  and  sharp  lookout  for  thistles  another 
year." 

He  adds:  "  The  cultivation  need  not  be  deep  at  any  time.  Cutting  the 
thistle  stems  three  inches  below  the  surface  is  as  effective  as  at  any  greater 
depth  and  labor  is  saved.  From  repeatedly  cutting  off  the  aerial  parts  tiie 
underground  portions  are  sure  to  die  of  exhaustion." 

In  killing  a  jmtch  of  eight  square  rods  in  sod  he  relates  the  following: 
**  Beginning  June  17  the  plants  were  cut  off  with  a  hoe  at  or  lust  beneafli 
fhe  surface  of  the  ground.  This  was  carefully  done  each  week  until  Sei>- 
tember  23  of  the  same  year,  1889.  During  the  summer  of  1890  the  spot 
was  similarly  examined  and  treated  the  first  of  each  month  (once  a  month 
only)  from  May  to  November.  The  number  of  thistles  found  and  cut  off 
6Bcn  time  were  in  order  as  follows:  1, 1,  3, 1,  0, 1,  0.  These  eight  square 
rods  in  sod  were  killed  at  a  cost  of  fifty  cents  per  rod." 

NO.  2.-BED  ROOT,  WHEAT  THIEF,  CORN  GROMWELL.    {LUhotpermum  arvenae,  L.) 

This  is  a  rough,  hoary,  erect  or  straggling  plant,  six  to  twelve  inches  or 
more  high  with  narrow  leaves  and  inconspicuous  white  flowers.  It  is  a 
great  pest  in  wheat  because  of  the  room  it  occupies  and  because  the  hard 
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stems  mature  and  scatter  seeds  before  the  wheat  is  cut  or  while  ^the  har- 
yester  is  cutting  ii  Finding  this  weed  in  his  wheat  field,  many  a  farmer 
has  pursued  a  wise  course  in  spending  considerable  time  while  the  wheat 
was  yet  small  in  hand-weeding  his  field. 

The  three  precautions  for  extermination  previously  mentioned  are  appli- 
cable to  red  root 

NO.  S.-M0TH  MULLEIN.    (Verbascum  Blattaria,  L.) 

Lower  leaves  of  young  plants  dmooth,  somewhat  resembling  those  of  the 
dandelion,  spreading  out  each  way  flat  on  the  ground.  In  summer  a  single, 
slightly  branching,  almost  leafless  stem,  two  to  three  feet  high,  bears  a  few 
flowers  each  day  much  like  those  of  the  common  woolly-leaved  mullein, 
only  the  flowers  have  violet  woolly  hairs  in  the  center.  The  plant  dies 
after  seeding.  Cultivation  of  the  land  with  hoed  crops  and  digging  the 
scattering  plants  before  seeding  are  the  methods  of  extermination. 

NO.  4.-TOAD-FLAX,  BUTTEE-AND-EGQS,  RAMSTED.    (LinaHa  vuioaris,  L.) 

A  rather  slender,  erect,  smooth,  branching  light  green  plant  from  one  to 
three  feet  high;  leaves  narrow,  crowded,  many  of  them  almost  grass-like; 
flowers  light  and  dark  yellow,  an  inch  lon^,  bearing  a  spur.  This  plant  is 
not  only  reproduced  by  its  abundance  of  small,  light-winged  seeds,  but 
when  once  established  spreewis  rapidly  by  long,  slender,  white  underground 
stems  6r  root-stocks,  much  after  the  manner  of  quick  or  couch  or  quack 
grass.    It  is  especially  troublesome  in  sandy  or  mellow  soils. 

Not  far  from  the  Agricultural  College,  tweni^  years  ago,  was  a  single 
patch  in  the  roadside,  not  more  than  a  rod  square;  now  the  weed  is  abund- 
ant in  many  places  along  that  road  and  other  roads,  and  has  established 
itself  in  generous  patches  on  six  or  seven  or  more  different  farms,  and  on 
some  of  them  it  makes  quite  a  prominent  display,  especially  in  old 
meadows  and  pastures.  The  owners  of  these  farms  are  just  beginning  to 
realize  that  they  have  a  strong  foe  to  contend  with.  Thorough  cultivation 
with  some  suitable  crop  is  the  best  and  easiest  remedy. 

NO.  5.-RIB  GRASS.    NABROW-LEAVED  PLANTAIN.    (Plantaoo  lanceoUUa,  L.) 

This  is  sometimes  also  known  as  ripplegrass,  English  plantairif  buck- 
horn  plaintain,  ribwort.  Seeds  of  this  plant  mixed  with  those  of  red 
dover  were  sent  out  with  bulletin  No.  56,  about  one  year  ago.  Owing  to 
the  fact  that  it  is  becoming  very  common  in  the  fields  in  many  portions  of 
oar  State  it  has  been  thought  best  to  notice  it  again  and  send  another 
small  sample  of  seeds  as  they  appear  mixed  with  those  of  clover.  A  pack- 
age of  the  seed  was  sown  last  spring,  the  plantain  making  rather  a  greater 
d^play  than  the  clover,  especially  toward  the  close  of  summer  when  it 
blossomed  and  seeded  freely.  'Hie  leaves  are  narrow  and  unless  much 
crowded,  spread  out  flat  close  to  the  ground  like  those  of  the  dandelion,  and 
thus  tend  to  choke  out  the  clover  or  the  grasses.  It  is  diflScult  to  separate 
the  seeds  of  this  plantain  from  those  of  tne  red  clover7-in  fact  I  know  of 
no  way  by  which  they  can  be  readily  separated.  Observe  the  general  pre- 
cautions enumerated  above. 

NO.  d.~NARR0W  DOCK.    CURLED  DOCK.    (Bumex  criBpas,  L,) 

There  is  another  dock  with  broader  leaves,  in  many  places  almost  as 

Digitized  by  CnOOQ IC 


208  EXPERIMENT  STATION.— BULLETINS. 

common,  and  two  others  less  frequently  met  with — all  unwelcome  emi- 
grants from  Europe.  Narrow  dock  must  by  this  time  be  very  generally 
known  hj  Michigan  farmers.  The  stem  and  leaves  are  smooth,  the  stalk 
nearly  smiple,  erect,  two  to  four  feet  high;  the  leaves  lanceolate,  with 
strongly  wavy  margins.  The  yellow,  slender  tap  root  is  often  a  foot  or 
more  long,  living  from  year  to  year.  If  mowed  once,  or  even  twice,  during 
the  season  new  stems  and  leaves  spring  from  the  root  near  the  surface  oi 
the  ground  and  begin  to  prepare  for  seeding  the  next  year.  To  pull  dock 
from  meadows  and  waste  places,  wait  till  the  stalks  have  run  up  to  full 
height,  but  have  not  yet  gone  to  seed,  then  thrust  a  spade  or  stout  spud 
deeply  into  the  soil  in  a  perpendicular  i)osition  within  two  or  three  inches 
of  the  plant.  While  prying  a  little  with  the  spade  lift  the  plant  with  the 
other  hand,  removing  root  and  branch.  The  wild  buckwheat,  a  common 
vine  in  fields  and  waste  places,  smartweed,  sheep-sorrel  and  several  other 
allied  plants  have  seeds  which  resemble  those  of  narrow  dock  more  or  less 
closelv 

W.  J.  BEAL,  Botanist 
Experiment  Station,  ) 

Agbicultural  College,  Mich.,  1- 
February  15, 1891.  ) 

Note — Inserted  in  each  copy  of  this  bulletin,  was  a  page  to  which  were 
gummed  seeds  of  each  of  the  six  weeds  mentioned. 


NO.  73.    IoOLOGICAL  DEPABTMENT. 

KEROSENE    EMULSION. 

The  Entomologist  of  the  station  is  very  glad  to  receive  specimens  of 
insects,  and  will  always"  answer  inquiries  regarding  the  same.  Insects 
should  be  sent  by  mail  in  close  strong  boxes— tin  or  wood.  Pasteboard 
boooes  are  not  strong  enough,  and  are  often  crushed.  Insects  sent  in 
letters  are  almost  always  crushed  beyond  identification  unless  inclosed  in 
quills  or  capsules.  The  postage  wilt  not  be  more  than  one  or  two  cents. 
A  little  cotton  with  the  insect  will  prevent  jarring  and  breakage.  In  case 
larvce,  caterpillars,  grubs,  etc.,  are  sent,  some  of  their  food-plants  should 
take  the  place  of  the  cotton.  This  prevents  shaking  and  supplies  food. 
No  holes  should  be  made  to  supply  air.  Any  information  regarding  the 
insects  sent,  will  be  greatfully  received,  and  may  prove  very  valuable. 
Where  found;  damage  done;  and  any  other  facts. — A.  J.  Cook. 

Among  the  several  excellent  insecticides  few,  if  any  surpass  in  value  the 
kerosene  emulsion.  Even  the  arsenites  hardly  equal  this  as  they  can 
only  be  used  eltectively  against  mandibulate  insects,  while  this,  as  it  kills 
by  contact,  is  not  thus  limited  in  its  use.  It  kills  sucking  insects  as  well 
as  those  which  bite  and  eat  the  leaves,  twigs,  etc.  I  gave  last  year  (see 
bulletin  58,  or  report  of  Michigan  Board  of  Agriculture,  1890,  p.  220)  nay 
formula  for  preparing  this  emulsion,  as  I  have  used  it  for  years — first  in 
1877.  Last  autumn  Dr.  C.  V.  Eiley  honored  me  with  a  visit;  he  told  me 
that  my  formula  would  not  make  an  emulsion,  that  it  only  produced  an 
unstable  mechanical  mixture.    But  I  said  it  does  produce  a  stable  mixture 
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with  me,  capable  of  easy  and  perfect  dilution.  I  said  I  have  some  now  in 
onr  museum  which  has  stood  for  years.  He  said  let  us  look  at  ii  I 
eagerly  produced  the  bottle.  He  said  that  is  no  emulsion,  that  has  sepa- 
rated, and  is  only  a  mechanical  mixture,  and  was  used  years  before  you 
reconmiended  it,  by  Mr.  Taylor  and  others.  At  the  very  interesting  and 
profitable  meeting  of  entomolc^ists  at  Champaign,  Dr.  Kiley  recited  this 
occurrence,  when  Prof.  C.  P.  Qillette  remarked  that  he  had  found  the 
Hubbard-Riley  formula  much  better  than  the  one  I  had  used  and  recom- 
mended. The  statement  by  Prof.  Gillette  seemed  to  meet  general 
approval.  This  startled  me,  as  well  it  might,  for  I  had  recommended  the 
kerosene  emulsion  made  according  to  my  formula  to  thousands  both 
throuj^h  the  press  and  at  farmers'  institutes.  If  I  had  been  recommending 
an  in&rior  article,  it  was  a  serious  matter.  Yet  I  had  this  comfort,  I  had 
received  testimony  from  a  great  number  and  with  no  complaint.     All 

fronounced  it  entirely  satisfactory.  As  Prof.  L.  B.  Taft  said  to  me,  when 
asked  him  if  he  had  ever  compared  the  two:  "I  have  never  used  the 
Riley  emulsion,  as  I  find  yours  entirely  satisfactory.  I  want  nothing 
better."  Thus  I  was  startled,  I  say,  to  receive  such  an  opinion  from  one 
so  exceedingly  able  as  Dr.  Riley,  and  from  so  careful  and  conscientious  an 
investigator  as  Prof.  Gillette.  1  remarked  at  Champaign  that  my  formula 
had  given  me  and  others  entire  satisfaction.  If  the  Hubbard-Riley 
formma  were  better  I  should  be  glad  to  know  it  and  recommend  it. 

My  formula  recommended  for  years  is  this:  Dissolve  in  two  quarts  of 
water  one  ^uart  of  soft  soap  or  one-fourth  pound  of  hard  soap,  by  heating 
to  the  boiling  point,  then  add  one  pint  of  kerosene  oil,  and  stir  violently 
for  from  three  to  five  minutes.  This  is  best  done  by  pumping  the  liquid 
into  itself  through  a  small  nozzle,  so  that  it  shall  be  thoroughly  agitated. 
This  mixes  the  oil  permanently  so  that  it  will  never  separate^  and  can  be 
diluted  easily,  at  pleasure,  by  simply  shaking  or  slig^htly  stirring  after 
adding  the  water  to  dilute  it  I  have  often  stated  that  it  was  not  necessary 
to  use  so  much  soft  soap,  but  was  better  as  it  insured  a  perfect  emulsion 
even  upon  dilution,  and  the  soap  itself  is  an  insecticide,  and  valuable, 
aside  from  its  emulsifying  power.  I  also  have  stated  that  in  using  sof€ 
soap  a  quart  of  water  womd  do.  I  prefer  however  the  two  quarts,  as  the 
emulsion  is  more  sure,  and  the  thinner  material  permits  more  ready  and 
more  speedy  dilution,  especially  in  cold  weather.  I  have  always  placed 
soft  soap  first,  as  most  farmers  have  it;  and  convenience  is  very  important 
in  such  matters.  A  farmer  will  make  and  use  an  article  wnen  all  the 
ingredients  are  at  band,  whereas  hewoxdd  not  do  so  had  he  to  go  and 
purchase  them  for  this  express  purpose. 

The  agitation  should  be  violent,  but  need  not  be  long.  We  have  formed 
a  perfect  emulsion  in  one  minute  even  with  cold  water. 

The  Hubbard-Riley  formula  is  as  follows:  One-half  pound  of  soap, 
dissolved  in  one  eallon  of  boiling  water,  when  two  gallons  of  kerosene  are 
added  and  immediately  stirred  as  before.  It  will  be  seen  that  I  use  four 
times  as  much  water  as  kerosene,  while  Dr.  Riley  recommends  twice  as 
much  kerosene  as  water.    I  also  use  more  soap. 

THE  TWO  EMULSIONS  CONTRASTED. 

My  recipe  never  fails  with  us  to  produce  a  perfect  emulsion.  H  will 
even  emulsify  with  cold  waievy  if  the  soap  is  thoroughly  dissolved.  I  have 
made  perfect  emulsions  repeatedly  with  cold  water;  and  have  repeated  it 
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several  times  this  winter.  I  prefer  a  hot  solution  as  the  soap  is  more 
quickly  dissolved. 

Dr.  Riley's  formula  often  fails;  I  think  it  has  failed  with  us  in  at  least 
forty  per  cent  of  our  trials  to  emulsify  at  all.  It  must  be  very  hot.  Prof. 
Gillette  says  that  he  often  heats  the  oil,  which  I  should  hardly  wish  to 
recommend,  and  any  hitch  in  the  stirring  after  adding  the  oil  is  fatal  to 
success.  Prof.  Gillette  adds,  in  a  private  letter,  that  ne  has  had  failures 
with  this,  and  urges  three  cautions:  1st,  good  soap,  like  Ivory.  2d,  a 
boiling  temperature  upon  adding  the  oil,  which  must  not  be  too  cold;  and 
3d,  everything  must  be  clean.  With  my  formula  he  would  not  have  to 
urge  any  of  the  above. 

While  the  kerosene  is  thorpughly  emulsified  in  my  preparation,  the 
emulsion,  owing  to  the  excess  of  soap  solution,  offen  separates  from  the 
remaining  liquid'  upon  standing,  especially  if  made  of  soft  soap,  rising 
above  the  soap  solution.  This  is  also  true  of  the  dilution;  but  there  is  no 
free  oil;  this  is  probably  what  deceived  Dr.  Riley  and  Prof.  Gillette.  They 
saw  this  separation,  and  thought  the  liquid  was  not  emulsified.  Had  they 
tested  the  diluted  emulsion  by  putting  a  small  piece  of  paper  on  top,  and 
then  touching  the  latter  upon  removal,  with  a  lighted  match,  they  would 
have  quickly  found  that  it  was  a  perfect  emulsion.  The  readiness  with 
which  it  mixes,  upon  slight  shaking,  even  years  after  preparation,  is 
further  proof.  I  have  some  in  our  museum  made  years  ago,  that  is  a  per- 
fect emulsion  today.  It  is  that  pronounced  against  by  Dr.  Biley.  One 
who  has  had  much  experience  will  be  at  no  loss  to  distinguish  a  perfect 
emulsion  as  soon  as  he  adds  water  to  dilute  it.  If  there  is  free  oil  it  will 
not  mix;  if  not,  it  mixes  very  leadily  and  with  very  slight  agitation. 

Dr.  Riley's  emulsion  thickens  completely,  looking  like  thick  cream. 
This  makes  it  hard  to  handle,  especially  in  winter,  as  it  must  be  dipped 
and  cannot  be  turned  from  a  vessel;  but,  more,  the  viscid  mass  hides  the 
imperfection  of  the  emulsion  so  that  it  does  not  appear  till  dilution  takes 
place.  Tlie  diluted  emulsion  also  is  more  uniform  upon  standing,  except 
that  in  all  our  experiments  free  kerosene  rises  to  the  top,  which  is  less  in 
case  soft  water  is  used. 

Again,  my  preparation  is  thoroughly  emulsified  so  that  upon  any  dilu- 
tion, even  witn  hard  water,  no  free  oil  rises  to  the  top.  Thus  it  is  easily 
mixed  at  all  times,  and  may  be  kept  in  stock  in  a  dilute  or  concentrated 
form  for  any  period.  Here  again  the  match  test  shows  that  there  is  no 
free  oil  at  the  top.  We  have  tried  a  very  large  number  of  cases,  in  all 
temperatures  the  past  winter,  and  have  not  had  a  single  failure.  Dr. 
Riley's  formula  always  fails  in  our  hands,  no  matter  how  careful  we  are, 
to  make  a  perfect  emulsion.  We  now  have  a  large  number  of  bottles  of 
diluted  emulsion,  of  both  kinds,  made  at  diflferent  times,  and  every  one  of 
the  Riley  diluted  emulsions  can  be  distinguished  at  once  by  the  free  oil. 
In  every  case,  upon  dilution,  the  Riley  emulsion  shows  this  free  oil,  not 
a  lighter  emulsified  liquid,  at  the  top.  The  eye  would  detect  it;  its  inflam- 
mable character  proves  the  eye  right.  Lay  a  paper  on  it,  and  as  soon  as 
the  paper  is  wet  take  it  oflF  and  touch  a  lighted  match  to  it,  and  it  flames 
up  like  a  kerosene  torch.  I  wondered  if  our  kerosene  oil — our  Michigan  law 
requires  an  exceptionally  high  test — might  not  be  the  cause  of  this,  and  so 
I  sent  to  Ohio,  Indiana,  Bilinois,  ana  even  Ames,  Iowa,  where  Prof. 
Gillette  conducted  his  experiments,  for  the  grade  of  oil  used  in  those  states. 
These  were  carefully  tried  and  all  acted  precisely  alike.  Not  one  gave  us 
a  perfect  emulsion  with  the  Riley  formula,  as  shown  by  the  dilution  when 


Digitized  by 


Google 


zoOlogicax.  department.  211 

free  oil  rises  at  once  to  the  top,  while  every  one  did  give  a  perfect  emulsion 
with  mine.  Prof.  Gillette  writes  in  a  private  letter:  "I  do  not  believe  it  is 
practicable  to  make  emulsions  to  be  kept  before  diluting.  I  think  they 
should  always  be  made  as  wanted  and  diluted  as  soon  as  made."  We  do 
not  find  this  true  at  all  of  our  emulsion,  we  find  it  just  as  good,  just  as 
satisfactory  and  very  convenient  to  keep  it  in  stock  and  dilute  as  we  wish 
to  use  it  We  have  found  this  very  convenient  not  only  in  summer,  but 
also  in  winter,  when  we  keep  it  in  the  bam  ready  to  use  for  lice  on  the 
stock.  But  we  do  find  it  true  of  the  Riley  emulsion,  and  even  then 
imperfect  emulsion  makes  the  diluted  liquid  unsatisfactorv.  This  fact 
makes  my  formula^  as  we  think,  very  decidedly  superior  to  tne  Hubbard- 
Riley.  We  should  consider  it  a  decided  calamity  had  we  to  rive  up  my 
emulsion  and  use  the  other.  The  general  farmer  is  not  usea  to  experi- 
mentation, and  we  must  make  all  sucn  work  as  simple  and  easy  as  possible,  or 
he  will  refuse  to  use  our  remedies.  It  is  barely  possible  that  the  hot 
climate  of  Florida,  where  Mr.  Hubbard  conducted  his  experiments,  mi^ht 
make  a  difference,  but  as  we  have  worked  in  warm  rooms  I  do  not  think 
this  can  be  true. 

The  supeqority,  then,  of  the  emulsion  which  I  advise,  rests  in  ease  and 
certainty  of  emulsion,  ease  of  forming  a  dilution  at  any  time  which  may  be 
kept  inaefinitely,  and  most  important,  the  fact  of  perfect  emulsion.  I 
hope  all  station  entomologists  and  horticulturists  will  thoroughly  try  both 
these  formul»  that  our  farmers  and  fruit  erowers  may  be  advised  most 
wisely  the  country  over.  This  is  the  more  desirable,  as  there  is  a  widely 
increasing  place  tor  the  use  of  this  very  valuable  insecticide. 

Prof.  L.  K.  Taft  has  made  the  above  experiments  independently,  and 
iitates  to  me  that  he  agrees  with  everything  I  have  said  in  the  above 
discussion. 

^  KEROSENE  EMULSION   FOR   PLANT   LICE. 

I  have  never  seen  the  small  black  plant  lice  eggs  so  abundant  as  at  the 
present  time,  April  1,  1891.  I  have  never  received  so  many  inquiries 
regarding  them,  or  received  so  many  specimens  from  curious  or  anxious 
farmers.  Just  about  as  the  buds  of  the  fruit  trees,  etc.,  commence  to  open 
these  eggs  will  hatch;  and  unless  some  natural  enemy  reduces  their 
number — I  find  that  the  eggs  are  in  many  cases  being  destroyed  by 
parasites — or  we  step  in  to  exterminate  them,  they  will  do  serious  harm 
the  coming  spring.  I  have  never  found  anything  equal  to  the  kerosene 
emulsion  to  destroy  these  pests.  I  use  a  dilution  of  one  of  kerosene  to 
fourteen  parts  of  water  or  in  other  words  add  to  my  emulsion  a  little  more 
than  its  volume  of  water.  This  will  not  harm  the  tender  buds,  indeed  the 
abundant  soap  seems  to  invigorate,  but  will  destroy  the  eggs  if  unhatched, 
and  all  the  lice  that  it  strikes.  I  prefer  to  use  it  just  as  the  buds  are 
opening,  as  it  is  more  easily  applied  and  is  used  with  more  economy  before 
the  foliage  puts  out.  It  should  be  applied  with  a  force  pump,  as  dashing 
it  into  the  trees  with  force  makes  the  application  more  thorough  and  its 
use  more  effective. 

KEROSENE  EMULSION   FOR  CATTLE  LICE,   ETC. 

In  Bulletin  No.  7  of  the  Iowa  Experiment  Station,  Prof.  C.  P.  Gillette 
-reports  the  destruction  of  the  hog  louse,  Hcematopinus  suis,  by  use  of  the 
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kerosene  emulsion.  He  used  a  12-]^  per  cent  emulsion,  applied  the  liquid 
with  a  force  pump,  and  reports  most  excellent  success,  in  not  only  killing* 
the  lice,  but  in  destroying  the  nits,  or  eggs,  as  well.  Of  course,  if  thou^^ht 
better,  the  hogs  could  be  washed,  by  use  or  cloth  or  brush,  instead  of  being 
sprayed  with  a  pump.  Such  washing  would  be  of  service  aside  from  the 
destruction  of  the  rermin,  as  the  soap  solution  gives  renewed  vigor  to  the 
skin.  In  his  Bulletin,  No.  11,  the  same  gentlemen  reports  the  same 
treatment  for  the  sheep  tick.  An  eight  per  cent  emulsion  was  used  and 
the  sheep  were  dipped  and  thoroughly  drenched  with  the  emulsion.  The^ 
remark  is  made  that  free  oil  on  top  of  the  emulsion  did  some  injury  to  the 
first  sheep  treated,  causing  some  of  the  wool  to  come  off.  The  expense  of 
material  was  less  than  two  cents  per  sheep.  The  man  who  did  the  work 
stood  in  the  vat  anjl  received  no  harm.  We  shall  dip  our  sheep  this  sprine,. 
using  a  12^  per  cent  emulsion,  and  as  there  will  be  no  free  oil  we  shall 
expect  perfect  success  and  no  harm. 

In  Bulletin  No.  5  of  the  Iowa  Experiment  Station,  Prof.  C.  P.  Gillette- 
detailed  some  successful  experiments  in  destroying  lice  on  cattle,  by  use- 
of  kerosene  emulsion.  He  used  an  eifi;ht  per  cent  emulsion  and  appbed  it 
by  use  of  a  pump  the  same  as  for  the  nogs. 

The  past  winter  we  have  tried  this  remedy  thoroughly  and  prefer  it  to- 
our  old  stand-by,  the  tobacco  docoction  as  given  many  times  in  our  reports,, 
and  also  last  yeai:  in  Bulletin  No.  58.  The  kerosene  emulsion  kills  not 
only  the  mature  lice,  but  the  nits  as  well,  so  that  it  does  not  need  to  b& 
repeated  so  frequently  as  does  even  the  tobacco  decoction.  Besides,  the- 
Boap  wash  seems  to  make  the  hair  fresher  and  to  give  a  general  vigorous 
appearance  to  the  coat  of  the  animal.  We  prefer  the  soft  soap  emulsion, 
as  we  believe  the  abundance  of  soap  to  \>e  beneficial.  We  diluted  the- 
emulsion  so  that  from  one-eighth  to  one-tenth  of  the  whole  was  kerosene. 
At  one  time  we  treated  thirteen  animals  whose  average  weight  was  eight 
hundred  pounds.  We  washed  each  animal  thoroughly.  It  only  took  fin;y- 
seven  minutes  to  do  the  whole.  The  amount  of  liquid  used  was  about  ten 
gallons,  and  the  effect  in  destroying  the  lice,  and  improving  the  coat  of 
the  animal  was  marked. 

We  found  it  easier  and  quicker  to  wash  thoroughly  with  a  brush.  Thi» 
also  mats  the  hair  less  than  does  washing  with  a  cloth.  We  see  that  the- 
cost  is  very  slight  One  gallon  of  kerosene  and  two  gallons  of  soft  soap,, 
making  the  total  cost  per  animal  less  than  five  cents  and  less  than  five 
minutes  of  time.  At  my  rec^uesti^  our  herdsman,  a  very  intelligent  Scotch- 
man who  has  spent  his  entire  life  with  cattle,  wrote  me  the  following^ 
regarding  the  effect  of  this  treatment: 

Pbof.  a.  J.  Cook: 

Dear /Str— The  kerosene  emulsion  prepared  under  your  diiectioii  and  used  on  the- 
eollege  herd  has  ptoved  very  satisfactory.  Of  all  the  remedies  for  Ijce  which  I  have- 
tried  I  prefer  this  kerosene  emulsion.  I  have  used  McDougaH's  dip,  carbolic  so^^ 
Scotch  snuff,  tobacco  decoction,  sulphur  and  lard,  and  pyrethrum.  It  kills  the  nite^ 
makes  the  coat  glossy,  and  leaves  the  skin  mellow  and  dean. 

Very  respectfully, 

James  DALznai, 
Herdsman  Jdieh,  AgH  College. 

As  the  kerosene  emulsion  may  be  kept  in  the  bam  ready  for  use,  is  so^ 
cheap  and  effective,  it  leaves  little  to  be  aesired,  and  less  excuse  for.  lousy 
cattle. 


Digitized  by 


Google 


ZOOLOGICAIi  DEPARTMENT.  213 

THE  OBAPE  PHYMATODES. 

Phymatodes  amcenusj  Say. 

The  past  winter  one  of  mjr  students,  Mr.  L.  W.  Watkins  of 
A^^j^    Manchester,  Michigan,  while    trimming  his   grape 
^^_^^^\  vines,  discovered  in  the  hollowed  canes  numerous 
^      ^  pupsB  of   some    longicorn  beetle,  which  developed 

and  appeared  as  mature  beetles  March  18.    They 
Ix-^  proved  to  be  Phymatodes  amcenus,  Say.    I  have  not 
^  the  larva,  but  present  two  drawings  (Pig.  1)  after 

2Smcc5SaS'^^^'^^^>  showing  dorsal  and  ventral  view  of  *^®p.  o  p. 
Tentrai  riew.  head.  The  pupa  (Fig.  2)  is  white  and  well  shown  in  ^'  **** 
the  figure.  The  beetle  (Fie.  o)  is  red  with  dark  blue  wing  covers.  The 
thorax  is  sub-globular  and  the  elytra  sub-rectangular.  The  antennsB, 
tibia  and  tarsi  are  dusky.  The  head,  thorax,  scutellum, 
k femora  and  entire  under  side  of  the  body  are  red.  The 
entire  insect,  even  the  elytra,  is  hairy.  The  femora  are 
strongly  fusiform;  and  a  deep  groove  marks  the  eljrtra 
near  the  humeral  angle.  The  insects  are  about  eight 
m.m.  long,  though  they  are  somewhat  variable  in  size. 

In  case  these  borers  are  suflSciently  numerous,  to  harm 
the  vines,  resort  may  be  had  to  winter  pruning,  care 
being  taken   to  cut  oflF  aflFected  vines,  which  should  l)e 
Vis.  s.  Matnie  Beeito.  bumed.    As  the  insccts  are  in  the  vines  as  pupae  in  the 
winter,  this  action  would  surely  destroy  them. 

I  do  not  think  the  beetle  nas  done  any  considerable  damage  in  the 
State  up  to  this  time. 

A  NEW  BBAOONID. 

The  fall  web-worm  moth,  Hyphantria  cuneOy  Dru.  is  rarely  more  than 
single  brooded  in  Michigan,  though  last  season  an  early  brood  was  observed. 
This  doubtless  was  consequent  upon  a  warm  winter.  In  the  south  the 
insect  is  regularly  double  brooded.  As  the  caterpillars  do  not  generally 
hatch  till  late  in  July,  or  August,  in  the  more  northern  states,  they  do  far 
less  harm  than  do  those  insects  that  defoliate  the  trees  early  in  the 
season.  Yet  this  insect  does  do  harm,  even  where  it  is  only  single  brooded, 
and  this  together  with  the  very  untidy  appearance  of  trees,  which  are 
disfigured  by  its  unsightly  webs,  makes  anything  connected  with  its  life 
economy  a  matter  of  special  interest  As  this  insect  works  on  about  one 
hundrea  of  our  fruit  and  shade  trees  and  shrubs,  it  is  pretty  certain  to  be 
observed  by  every  one,  and  to  practically  interest  every  person  who  owns 
■or  admires  trees  and  plants. 

Dr.  C.  V.  Riley  (see  report  of  entomologist,  U.  S.  department  of  agri- 
culture for  1886),  refers  to  the  following  enemies  of  this  insect:  Mantis 
Carolina,  Prionidus  cristatus,  Euchistus  servus  and  Podisus  spinosus  among 
predaceous  species;  and  Telenomus  bifidus — an  egg  parasite — Meteorus 
hyphantriae,  Apanteles  hyphantrise,  Limneria  pallipes  among  Hymenop- 
terous  parasites  and  a  species  of  Tachina.  During  the  past  summer  Mr. 
J.  C.  DuflFey,  of  the  Missouri  Botanical  gardens,  St  Louis,  discovered  and 
carefully  worked  out  the  entire  life  history  of  a  Carabid  which  in  Missouri 
seems  to  be  a  very  pronounced  enemy  of  tnis  fall  web-worm.    This  insect 
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is  PlochionuB  timidus,  a  rather  small  Carabid,  which  is  double  brooded 
and  passes  through  all  its  changes  right  in  the  webs  of  the  caterpillar. 
Mr.  Duffey  gives  the  entire  lire  history  of  this  interesting  beetle  with 
illustrations. 

The  past  season  Mr.  C.  F.  Baker,  one  of  my  students  in  entomology  for 
whom  I  naine  this  species,  reared  another  parasite  (Fig.  4)  from  H.cunea 
which  bids  fair  to  do  its  part  in  staying  the  ravages  of  the  insect.  This  is 
a  small  Braconid  fly,  which  I  think  is  undescribed.  This  insect  destroyed 
the  past  season  at  least  five-sixths  of  the  larvae  of  H.  cunea  which  were 
under  investigation.  Though  a  large  number  spun  cocoons,  as  yet  only 
three  males  have  been  reared.  As  these  were  kept  in  a  breeding  jar,  it  is 
possible  that  some  untoward  condition  destroyed  them.  Possibly  more- 
will  yet  develop. 

In  this  insect,  the  mandibles  are  as  usual,  clypeus  scarcely  emarginate^ 
the  sutures  of  the  abdomen  well  marked,  second  cubital  cell  large  and 
quadrate,  abdomen  petiolate  and  the  anterior  wings  with  three  sub- 
marginal  cells.  We  thus  see  that  this  Braconid  belongs  to  the  same 
genus  as  does  one  of  Dr.  Riley's  species,  Meteorus  bypnanteriaB,  which 
infests  this  same  Hyphantria  cunea.  As  Prof.  L.  O.  Howard  informs  me 
that  this  is  probably  an  undescribed  species,  I  append  the  foUowing^ 
description :  * 

METEORUS    BAKEBI,   N.   SP.   MALE. 

Yellowish  brown,  with  black  markings,  shining, 
pubescent;  head  yellowish  brown;  eyes,  a  square ^ 
area  containing  the  ocelli,  and  the  occiput  black  ;\ 
antennae  pubescent,  dusky;  mouth-parts,  whitish; 
dorsal  surface  of  the  prothorax,  except  a  narrow 
black  posterior  margin,  yellowish  brown;  pectus, 
light  yellow;  mesothorax  brown,  with  a  central 
rectangular  area  and  the  lateral  lobes  shining  black; 
tegulse,  pale  yellow,  metathorax  black,  except  the  Fig.*.  MaiePij. 
tip,  which  is  dusky  brown,  surface  reticulated,  wings  hyaline,, 
iridescent;  nervures  and  stigma  dusky,  second  cubital  cell  sub- 
quadrate,  broader  posteriorly ;  the  second  transverse  cubital  nervure  slightly 
curved,  recurrent  nervure,  on  a  line  and  confluent  with  intercubital 
nervure;  intemo-discoidal  cell  shorter  than  extemo-discoidal;  abdomen 
smooth,  shining,  slightly  pubescent;  petiole  shining  black,  rather  heavy,, 
triangular,  broadening  posteriorly;  lateral  tubercles  slightly  developed,, 
upper  surface  rugose;  second  segment  yellowish  brown,  broaoly  margined 
posteriorly  with  olack;  last  four  segments  black,  the  sutures  marked  with 
rows  of  hairs;  entire  under  parts  honey  yellow,  except  petiole  and  tip  of 
the  abdomen,  which  are  black;  legs  yellow  except  a  terminal  spot  on  each 
femur,  which  is  quite  extended  on  the  posterior  femora,  a  line  along  the 
hinder  edge  of  the  posterior  tibiae,  and  the  middle  and  posterior  tarsi  which 
are  dusky.     Length  .20  of  an  inch.    Described  from  three  males. 

This  species  seems  very  near  to  Meteorus  iTvtermedius,  Cress.,  but  differs 
in  its  dusky  scape,  brown  prothorax,  entire  absence  of  spots  before  the 
anterior  coxae,  one  line  or  spot  on  central  lobe  of  mesothorax,  not  two;  the 
spots  on  femora  are  wanting  in  intermedius,  and  the  front  tarsi  dusky.  As 
all  our  specimens  agree  it  would  seem  that  this  is  a  separate  species. 
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PARASITES  ON   CURRANT   SPAN   WORM. 

The  currant  span  worm,  Eujitchia  ribearia, 
Pitch,  appeared  in  central  Michigan  in  alarming 
numbers  the  past  season  (1890)  for  the  first  time. 
(See  report  State  Board  of  Agriculture,  1890,  p. 
110.)  Though  apparently  a  new  comer,  it  was 
not  without  enemies  from  the  very  first.  Upon 
close  examination  we  found  almost  as  many 
cocoons  of  parasites  as  we  found  span  worma 
These  were  cocoons  of  the  bright  yellow  Braconid 
Meteonis  Communis^  Cresson.  (Fig.  5.)  The 
larva  when  full  grown  comes  forth  from  its  victim 
and  suspends  its  minute  oval  brownish  cocoon  to 
the  twigs  by  means  of  a  fine  silken  thread.  In  a 
^       ^  few  days  the  fly  comes  forth  to  renew  the  good 

FUr.  5.  Female.  work  oi  destroying  the  span  worm. 

The  fly  is  about  the  size  of  M.  bakeri.  It  is  uniform  honey  yellow  in 
color,  though  in  some  specimcms  the  antennsB  and  portions  of  tne  feet  are 
dusky.  It  is  described  in  Canadian  Entomologist,  Vol.  IV,  p.  82.  From 
the  exceeding  numbers  of  this  insect  it  must  have  done  royal  service  in 
depleting  the  numbers  of  the  span  worms.  It  preys  upon  other  insects 
besides  the  span  worm. 

THE   BEAUTIFUL   MBSOOHORU8. 

From  a  large  number  of  cocoons  which  were  gathered  from  twigs  where 
Eufitchia  ribearia  were  feeding,  we  reared  two  other  parasites,  belonging 
to  the  family  Ichneumonidae,  both  of  which  I  think  are  new  species.  It 
is  to  be  hoped  that  these  are  parasites  on  the  span  worms,  but  as  the 
cocoons  were  so  very  similar  to  those  of  the  Braconid,  last  referred  to,  I 
fear  that  these  may  be  parasites  on  that  insect. 

ME80CHORU8   PULOHELLUS,   N.   SP. 

This   handsome  parasite  (Fig.  6)  belongs  to 

the  sub-family  Ophioninfie,  as  the  ovipositor  is 

short,  abdomen  slightly  compressed  posteriorly 

__^7\and  petiolate  and  the  areolet  rhomboidal.     The 

^^:^rhomboidal  areolet  and  the  exserted  ovipositor 

^_^^^^,,^^JP       show  that  it  belongs  to  the  genus  Mesochorus. 

"^^^"^    yVTi>^y     ^  The  color  is  honey  yellow  beautifully  marked 

Jy  -^j    M    I \  ^^^  black.    The  antennae  are  long,  and  dusky. 

/^    A      9     \  The  tips  of  the  mandibles,  compound  eyes,  and 

Fur.  6.   MeeochoraspoicheUoB,   a  triangular  spot  Containing  the  ocelli  are  black. 

Female.   Abdomen  aide  view.     The  center  of  the  mesothorax  anteriorly  is  black 

and  a  dusky  central  line  extends  back  from  this  nearly  or  quit©  to  the 

scutellum.     The  lateral  margins  of  the  mesonotum  are  black. 

The  scutellum  is  marginea  with  black,  and  a  V  shaped  black  spot  marks 
the  metathorax.  The  tegulse  are  light  vellow.  The  wings  are  hyaline, 
iridescent,  stigma  and  nervures  black.  The  bases  of  the  nervures  are  light 
yellow.  The  legs  are  light  yellow.  The  posterior  tibiae  have  each  a  black 
spot  at  each  end.     The  abdomen  is  spindfe  shaped,  rather  slender  at  the 
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base.  The  first  segment  is  wholly  black,  triangular,  narrowest  at  the 
base.  The  second  segment  has  a  Y  shaped  black  spot  at  the  base,  while 
the  anterior  angles  and  a  broad  semi  circle  at  iis  posterior  margin  are 
yellow.  The  third  segment  has  a  broad  black  posterior  crescent,  which 
reaches  anteriorly  to  the  angles.  The  three  posterior  segments  are 
yellowish  brown,  and  the  fifth  and  sixth  are  dusky  on  the  posterior  border. 
The  ovipositor  is  blacL  Entire  under  parts  light  yellow.  Length  three 
thirty-seconds  of  an  inch. 

This  species  is  quite  like  Mesochorus  Americanus,  Cress.  (Canadian 
Entomologist  Vol.  IV,  p.  23).  It  differs  in  its  yellow  mesothorax,  dusky 
antennsB,  black  nervures,  and  stigma,  black  spot  at  base  of  posterior  tibiea 
and  in  the  black  markings  on  the  dorsal  surmce  of  the  abdomen. 

THE  BLAOK   HEADED  ISCHNOGEBUS. 

The  other  species  which  we  reared  from  the  cocoons  formed  by  para- 
sites from  Eufitchia  ribearia  was  also  an  Ichneumon  fly.  In  this  species 
the  ovipositor  is  exserted,  quite  long,  areolet  is  incomplete,  the  parapsidal 
grooves  of  the  mesothorax  distinct,  and  the*  gastrocoeli  wanting.  Thus  this 
species  belongs  to  the  sub-family  Cryptinae. 

The  areolet  is  absent.  The  first  abdominal  segment  expanded  at  the 
apex,  and  the  spiracle  is  behind  the  middle.  There  are  two  transverse 
carinsB  on  the  metathorax,  and  the  abdomen  is  not  broader  than  the  thorax 
Thus  our  species  belongs  to  the  genus  Ischnocerus.  Mr.  Cresson  gives 
this  as  a  genus  with  no  described  American  species. 

I80HNO0EBU8  NiOBICAPITATUS,  N.  SP.   FEMALE. 

The  color  is  black  marked  with  brown.  The 
head  is  smooth,  shining  black  with  a  very  fine 
pubescence.  The  antennae  (Pig.  7)  are  long, 
)  recurved,  and  slightly  enlarged  toward  the  en£. 
Each  antenna  has  twenty-seven  joints.  The 
scope  and  the  two  or  three  following  joints  are 
honey  yellow,  but  each  succeeding  joint  is  more 
dusky.  The  entire  club  is  dusky.  The  labrum 
is  yellowish,  mandibles  brown,  and  the  palpi 
whitish.  The  entire  thorax,  like  the  head,  is 
Fie.  7.  Female.  Abdomensida  view.  i]2tense  black.  The  parapsidal  grooves  are 
distinct.  The  mesothorax  has  very  fine  transverse  strise,  and  is  finely 
pubescent.  The  metathorax  is  sub-quadrate,  faintly  rugulose  and 
pubescent.  The  tegulse  are  whitish;  the  wings  hyaline,  iridescent  and 
slightly  pubescent.  The  venures  and  stigma  are  dusky,  except  at  base 
where  they  are  whitish;  legs  yellowish  brown  except  knees  and  tips  of  last 
tarsi  which  are  dusky.  The  abdomen  is  petiolate,  broad  and  hairy.  The 
first  segment  is  black,  longitudinally  striate  and  broadens  abruptly  beyond 
the  middle.  The  second,  third  and  fourth  segments  are  brown.  The 
lateral  margins  of  the  second  and  the  broad  lateral  and  narrow  posterior 
margins  of  the  fourth  are  dusky.  The  fifth  and  sixth  sclents  are  dusky, 
with  a  slight  posterior  brownish  border.  The  ovipositor  is  brown,  the 
guides  black.     Length  three  thirty-seconds  of  an  inch. 
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THE  PEAOH  LOUSE — APHIDIUS. 

The  past  season  (1890)  the  common  peach  louse,  Myzi:^  persicflB,  was  a 
serions  pest  in  many  parts  of  Michigan.  This  well-known  aphis  is  only 
one-twelfth  of  an  inch  long.  The  body  is  greenish  black,  marked  with 
black.  The  antennse  are  black  and  the  abdomen  and  legs  yellowish  brown, 
the  latter  marked  with  black.  These  lice  work  on  the  under  side  of  th« 
leaves  which  they  cause  to  roll  up  or  curl.  The  leaves  become  pitted 
beneath  and  bunched  above,  and  soon  fall  from  the  trees.  The  past  season 
one  of  my  pupils,  Mr.  0.  F.  Baker,  reared  a  large  number  of  Braconid 
X>arasites  from  these  lice.  The  parasites  served  greatly  to  reduce  the 
number  of  lice,  and  it  is  to  be  hoped  that  they  will  prove  as  efficient  as 
did  the  closely  related  Aphidius  granariaj^is  in  clearing  the  grain  fields  of 
the  grain  louse  in  the  smnmer  of  1889.  This  proves  to  be  a  new  species 
so  far  as  I  can  ascertain. 

In  this  species  the  abdominal  segments  are  quite  freely  movable,  so  that 
the  abdomen  bends  reculily  under  the  thorax.  The  venation  of  the  pos- 
terior winps  is  very  simple,  indicating  the  sub-family  AphidiinsB.  The 
first  discoidal  cell  is  incomplete.  The  abdomen  is  lanceolate,  the  antennsi 
fifteen  jointed,  and  so  we  have  the  genus  Aphidius. 

APHIDIUS  PEBSIAPHIS,  N.  SP.,   MALE. 

This  species  (Fie.  8)  is  black  with  scattering  lightish  hairs.  The  head 
is  smooth,  shining  black  and  very  slightly  hairy.  The  compound  eyes  and 
ocelli  are  prominent  and  intense  black.  The 
antennce  are  black  with  fifteen  joints.  The  first 
two  are  rounded,  the  remaining  ones  elongated. 
The  palpi  are  whitish  yellow.  The  entire  thorax  is/ 
shining  black.  The  wings  are  transparent  and^ 
iridescent  The  venures  and  stigma  are  dusky. 
The  front  legs  are  yellow,  the  middle  ones  yellow  or 
dusky,  the  posterior  ones  usually  dusky.  All  the 
lees  have  a  yellowish  tinge  and  may  vary  between 
yellow  and  dusky.  The  firet  joint  or  petiole  of  the 
abdomen  is  yellow,  the  remaining  segments  black  or  ^^' 

dusky.  Underneath  the  thorax  is  black,  the  abdomen  yellowish,  becoming 
dusky  or  black  toward  the  tipu  The  length  is  one-sixteenth  of  an  inch. 
Described  from  several  specimens. 

PARASITES  ON  HETEBOCAMPA  SUBALBIGANS. 

The  common  linden  caterpillar,  Heterocampa  subaibicanSf  Grote,  was 
exceptionally  common  in  central  Michigan  in  1890.  This  gray  moth, 
various^  marked  with  black  and  white,  lays  her  eggs  on  basswood  and 
elm.  The  larvce  which  are  often  very  common  in  autumn,  are  wondrously 
beautiful  and  varied.  The  combination  of  delicate  green  and  brilliant  red 
is  exquisite. 

During  the  past  autumn,  we  found  about  the  larv»  on  the  leaves, 
symmetrically  arranged,  often  in  a  circle,  groups  of  pup®  of  some  para- 
site. These  pup®  were  remarkable  for  their  abundance,  their  style  of 
arrangement,  and  for  a  mass  of  fecal  matter  adjacent  to  each  one.    Thus 
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they  formed  curious  objects,  and  though  so  minute,  attracted  the  attention 
di  several  of  my  students. 

From  these  pupsB,  which  in  some  cases  we  derive  from  the  larvae,  we 
reared  two  very  interesting  chalcid  parasites,  a  few  black  ones,  of  the 
genus  Cratotechus,  which  I  think  were  probably  the  real  parasites  of  the 
caterpillar,  and  many  more  beautiful,  shining  metallic  green  of  the  genus 
Derostenus.  In  several  cases  we  reared  only  species  of  these  latter,  though 
in  many  cases  we  got  both  species  and  both  sexes  from  the  same  group  of 
pupfiB. 

THE   BEAUTIFUL   DEROSTENUS. 

The  nine  jointed  antennae,  four  jointed  tarsi,  broken  sub-marginal 
vein,  narrow  costal  cellure,  short  post-marginal  *&nd  stigmal  veins,  single 
spur  to  the  posterior  tibiae,  two  bristles  to  the  sub-marginal  vein,  small 
metapleura,  and  double  bristles  on  the  mesoscutellum  determine  the  sub- 
family Ente  doninae,  as  given  by  Howard  in  his  synopsis  (Entomologica 
Americana,  Vol.  1,  p.  198). 

The  funicle  of  the  male  antennae  is  not  toothed,  the  mesoscutellum  has 
no  median  furrow,  wings  with  no  appearance  of  cells,  even  from  the 
arrangement  of  hairs;  post  marginal  vein  unbroken,  abdomen  short,  and 
antennae  nine  jointed;  thus  we  know  that  this  resplendent  Chalcid  belongs 
to  the  genus  Derostenus  (see  Howard's  Synopsis  Entomologica 
Americana,  Vol.  2,  p.  100). 

DEROSTENUS  8PLENDEN8,  N.  SP.  (FIG.  9). 

Bhining  metallic  green.  The  head  is  broad, 
and  like  nearly  the  whole  body  finely  imbri- 
k-ated,  which  produces  the  beautiful  iridescence, 
/sparsely  covered  with  short,  white  hairs.  Ocelli 
and  compoand  eyes  purplish  black  and  prom- 
inent, the  latter  bearing  short,  stiff  hairs.  The 
Tintennae  are  nine  jointed.  The  first  four  joints 
are  small,  smooth,  and  the  third  and  fourth  or 
ring  joints  very  short.  The  other  joints  are 
moiiiliform,  hairy  and  subequal,  the  last  one 
elongate,  tapering  to  the  end.  A  shallow 
declivity  on  the  front  receives  the  antennae. 
The  thorax  is  broad  and  quadrangular.  Besides  the  short  hairs  there 
are  bristles,  six  on  the  prothorax,  two  pairs  on  the  mesoscutum,  and  smaller 
ones  on  the  metathorax.  The  prothorax  is  narrow  and  crescent-shaped. 
The  parapsidal  grooves  and  a  central  longitudinal  depression  mark  the 
mesoscutum.  The  scutellum  is  rounded  and  prominent  The  post-scutel- 
lum  is  narrow.  The  metathorax  has  two  lateral  sub-quadrangular  eleva- 
tions, and  a  narrow  posterior  extremity  where  it  joins  the  abdomen.  The 
wings  are  beautifully  iridescent  and  slightly  hairy.  The  submarginal  vein 
is  broken  close  to  the  base  and  bears  two  bristles.  The  post-marginal  and 
stigmal  veins  are  very  short.  The  legs  are  green,  except  the  tar^i,  the 
first  three  joints  of  which  are  white  and  the  last  black  in  all  the  feet. 

The  anterior  legs  have  the  femora  slightly  curved,  fusiform,  a  very 
li  ttle  longer  than  the  tibiae.  The  tibiae  bear  each  a  short  spur.  In  the 
middle  legs  the  femur  is  slender.     The  posterior  legs  have  very  large  sub- 
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globular  coxcb  and  fusiform  femora.  All  th«  legs  are  slightly  hairy.  The 
abdomen  is  short  and  heavv.  The  first  segment  is  long,  the  other  six 
i^ort  and  subequal.  Length,  one  and  one-fourth  m.  m.  or  .05  of  an  inch. 
Described  from  many  specimens. 

Since  writing  the  above  we  have  reared,  April  14, 1890,  several  more  of 
this  species  from  the  same  peculiar  groups  of  pupae,  which  came  from  the 
oak  caterpillar.  Edema  albirrons,  and  which  passed  the  winter  as  pupee. 

The  other  species,  bred  from  the  groups  of  pupsa^  though  not  so 
numerous,  were  also  quite  common.  We  bred  several  sx)ecimens  of  both 
sexes. 

THE  SHORT-HEADED  CRATOTECHUS. 

This  species  belongs  to  the  same  section  as  does  the  Derostenus.  The 
antennsB  in  the  female  are  obviously  six-jointed.  If  there  be  other  joints 
they  are  very  obscure.  The  tarsi  are  four-jointed,  the  ,prothorax 
prominent,  mesoscuteUum  with  four  bristles,  sub-mai^nal  vein  not  broken^ 
post-marginal  distinct,  petiole  short  and  obscure  (it  is  usually  marked  in 
this  sub-family)  parapsides  absent,  the  posterior  coxae  not  large,  post- 
marginal  and  stigmal  veins  quite  long.  Thus  we  have  the  sub-family 
Eulophinaa.  The  scutellum  is  without  dorsal' lines,  antennae  are  inserted 
low  down,  parapsidal  sutures  wanting,  posterior  tibiae  with  two  spurs^ 
marginal  veins  less  than  three  times  as  long  as  the  stigmal,  antennae  of  the 
male  three-branched.     Thus  we  have  the  genus  Cratotechus. 

CRATOTECHUS    BREVICAPITATU8,   N.   8P. — FEMALE. 

Color  black,  with  a  bronze  or  greenish  reflection, 
coarsely  pitted,  resembling  the  outside  of  a  thimble, 
slightly  hairy.      The   hairs  are   short  and  whitish. 
The  head  is  wide  transversely  (Fig.  10),  but  very 
narrow  from  before  back,  the  vertex  being  a  mere 
ridge.    The  front  is  excavated  for  the  antennae.    Two 
ocelli  are  situated  on  the  edge  of   the  apex«  one  in 
front  and  below.     The  compound  eyes  are  oval,  elon- 
gated from  above  downward,  broadest  below.     They         Fi«.  lo.  Female, 
are  mottled  with  light  and  brown.     The  antennae  are       "'  ^**^  ^'  **'^- 
inserted  low  down  on  the  front     The  scape  reaches  nearly  to  the  tip  of 
the  vertex,  it  and  the  last  joint  of  the  antennae  are  white,  the  other  joints 
are  dark.      The  second  joint  is  small,  third,  fourth  and  fifth  subequal^ 
sixth  elongated  and  tapering. 

The  prothor^  is  broad,  and  narrow  from  before  back;  the  anterior  and 
posterior  margins  parallel.  The  mesothorax  is  prominent,  parapsidal 
grooves  absent,  lateral  lobes  distinct,  the  scutellum  prominent;  lateral 
white  bristles  margin  the  metathorax,  and  four  black  ones  mark  the 
mesoscuteUum.  The  post  scutellum  and  metathorax  are  wide  and  narrow 
from  before  back,  the  latter  narrowed  posteriorly  to  join  the  abdomen. 
The  wings  are  transparent,  iridescent,  slightly  clouded  in  the  center. 
The  basal  half  of  each  wing  is  nearly  bald,  the  outer  hairy;  the  submarginal 
and  marginal  veins  are  nearly  equal,  the  post  marginal  and  stigmal  rather 
long  and  subequal.  The  posterior  wings  have  an  angle  in  the  submarginal 
vein  which  is  about  equal  to  the  marginal.  Short  bristles  project  from  the 
latter.  A  rim  of  short  hairs  fringe  this  wing  as  they  do  the  margin  about 
the  internal  angle  of  the  anterior  wing.    Th©  secondary  wings  are  nearly 
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bald  to  the  end  of  the  snbmarginal  yein.  The  anterior  legs  are  black  to 
tip  of  femora,  though  the  trochanters  are  duskv.  From  the  tip  of  the 
femora  all  is  whitish  except  the  claws  which  are  black  The  femora  are 
fusiform,  the  tibial  spurs  distinct  but  short.  The  middle  legs  are  colored 
the  same  as  the  anterior,  but  the  femora  are  longer,  more  slim  and  the 
tibial  spurs  much  longer.  The  posterior  coxse  and  the  femora  except  at 
the  tips,  are  black;  all  the  remainder  of  these  legs  are  whitish  except  the 
black  claws.  The  posterior  femora  are  quite  fusiform,  slightly  longer  than 
the  middle,  and  there  are  two  tibial  spurs  one  shorter  than  the  other.  The 
middle  and  posterior  legs  are  considerably  longer  than  are  the  anterior. 
The  abdomen  is  short,  broad,  oval,  and  deeply  excavated  above.  The 
petiole  is  short  and  obscure.  The  first  joint  is  yellowish  white  above, 
except  at  the  margin  or  rim  of  the  excavation,  all  "else  is  bronze  black. 
The  last  five  joints  are  short  Beneath  wholly  black,  except  a  few 
specimen^  are  straw  colored  at  the  base  of  the  abdomen.  Length  slightly 
more  than  two  m.  m.     Described  from  many  specimens. 

THE    MALE. 

In  the  male  the  antennee  (Fig.  10a)  are  not  only  three  branched,  but 
they  are  seven  jointed.  The  branches  are  very  hair^  and  arise  at  the  bases 
of  the  third,  fourth,  and  fifth  joints.  The  scape  is  more  dusky  and  the 
funicle  and  club  much  lighter  colored  than  in  the  female.  In  some  speci- 
mens these  latter  are  nearly  white  except  a  black  annulation  at  the  union 
of  the  joints.  The  hairs  on  the  antennae,  especially  on  the  three  branches, 
are  more  numerous  and  longer  in  the  males  than  in  the  females.  The 
anterior  and  middle  legs  are  lighter  colored  in  the  males  than  in  the  females. 
The  anterior  femora  are  nearly  all  white,  and  the  middle  one  dusky.  A 
prominent  spur  near  the  end  of  the  middle  femora  marks  both  sexes. 

The  abdomen  is  much  narrower  and  smaller  in  the  male,  and  the 
yellowish  spot  on  the  first  segment  is  much  abbreviated.  The  len^h  of 
the  male  is  a  little  less  than  two  m.  m.    Described  from  several  specimens. 

A  UNIQUE  PABASITK 

The  past  summer,  1890,  a  new  rustic  bridge  was  built  over  the  small 
brooUet  that  cuts  across  the  college  campus.  The  railings  of  this  bridge 
were  made  of  American  larch  or  timiarack.  About  July  20,  these  tamarack 
timbers  were  found  to  be  full  of  nearly  mature  grubs  of  two  species  of 
bark  beetles:  Polygraphits  rufipennis,  Kirby,  and  Dendrodonus  sitniUs, 
Lee.  We  not  only  reared  a  large  number  of  both  species  of  these  beetles; 
but  also  a  number  of  most  interesting  parasites,  which  are'very  unique  in 
form  and  proportions,  and  wholly  uiuiKe  anything  else  in  our  collection. 

I  have  not  the  description  of  the  genus  or  the  unique  Chalcid,  but  I  am 
indebted  to  Prof.  L.  O.  Howard  for  the  generic  determination,  and  also 
for  the  information  that  there  are  no  American  species  of  ^the  genus 
described. 
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HBYDBNIA  UNICA,  N.   8P. — MALE. 


^  CJolor,  dark  metallic  blue,  with  brassy  or 

^r       V,^^     ^_^       \       purplish  reflection.    Nearly  every  portion 

^r         \  ^^^L^  f       \     beautifully    reticulated,   sparsely  covered 

t^^  ^^*3&^^  \    ^^  short  hairs.    Head  (Pig.  11)  broad, 

^   ^r*^   ^^'^'^T  ^rf-^\  vertex  broad  from  before  bacL  A  V-shaped 

groove  with  the  angle  above  extends  from 
L  the  base  of  antennae  toward  the  vertex,  and 
rreaches  to  near  the  anterior  ocellus.  The 
clypeal  suture,  and  the  sutures  separating 
the  genes  from  front,  distinct  Area  close 
about  mouth,  yellowish  brown*  Ocelli  and 
eyes  intense  black;  the  latter  elliptical  in 

fU.ii.  jiaie.  a,Anta«maofF«maie.  ^^^J-.  Aiitenn»  bkcl^  hairy,  and  long, 
6,AntflDiiaof  Male.  reaching  to  the  end  of  the  thorax.     (They 

are  too  short  in  the  figure).  The  scape  is  yellowish  beneath,  and  is  as 
long  as  the  head  from  the  jaws  to  the  vertex.  The  second  joint  of  the 
antennas  is  short,  the  third  very  short,  the  fourth  is  nearly  as  long  as  the 
,  scape.  The  following  joints  shorten  to  the  seventh.  The  remaining  joints, 
eighth  to  thirteenth,  are  subequal  and  form  a  slight  club.  Thus  the 
antennae  are  slightly  clavate.  The  jaws  are  black,  palpi  long,  dark  and 
hairy. 

The  prothorax  is  very  long,  half  as  long  as  the  mesothorax  and  meta- 
thorax  together.  It  is  broadest  in  front,  narrows  abruptly  to  join  the  head, 
and  is  excavated  on  the  sides,  looking  like  a  concave  roo^  the  ridge  being 
Quite  broad.  It  is  purplish  blue  above,  and  lighted:  beneath.  The  meso- 
tnorax  is  broad,  prominent,  parapsidal  grooves  distinct;  lateral  lobes 
prominent,  scutellum  large  and  very  convex;  mesothorax  hardly  as  broad 
as  the  head.  The  post  scutellum  is  a  mere  line.  The  metathorax  narrows 
slightly  behind.  A  sharp,  black,  central,  longitudinal  ridge  separates  the 
metathorax  into  two  e^ual  portions.  Its  posterior  angles  show  a  brush 
of  stiff,  light  colored  hairs.  The  wings  are  large,  iridescent  and  conspic- 
uously clouded,  with  three  spots.  The  outer  cloud  is  largest  and  densest  and 
extends  back  from  the  stigmal  vein.  The  other  clouded  spots  extend 
backwards  from  the  angle,  and  from  near  the  extremity  of  the  submarginal 
vein.  A  thick  group  of  scale-like  hairs  mark  the  veins  where  the  clouded 
spots  touch  them.  A  clouded  line  behind  the  clouded  spots  runs  nearly 
parallel  with  the  internal  margin  of  the  wing.  The  costal  cell  is  distinct, 
and  is  symmetrically  divided  by  cross  scales.  The  submarginal  vein  is 
about  twice  as  long  as  the  marginal.  The  post  mar^nal  and  stigmal  are 
rather  short,  the  former  beiujo^  the  longer.  A  portion  of  the  posterior 
margin  of  the  wing  is  quite  thickened  so  as  to  resemble  a  vein.  The  outer 
margin  and  internal  angle  are  fringed  with  short  hairs.  The  secondary 
wings  are  clear  and  beautifully  iridescent,  broad  lines  of  different  colors 
running  lengthwise  of  the  wings,  and  these  are  cut  across  with  diagonal 
striae.  The  submarginal  vein  reaches  to  the  middle  of  the  win^.  The 
costal  cell  is  fringed  at  its  middle  with  hairs,  as  is  the  whole  internal 
margin  of  the  win^.  The  legs  are  dark  along  the  front  and  brownish 
behind.  The  anterior  coxae  are  dark  blue  with  a  purple  reflection;  the 
anterior  femora  are  green  and  very  large.  A  deep  groove  marks  these 
large  femora  on  the  inner  side  to  receive  the  tibice.  One  margin  of  this 
groove  is  finely  serrate.    All' the  coxae  are  large.    One  tibial  spur  marks 


Digitized  by 


Google 


222  EXPERIMENT  STATION.— BULLETINS. 

ihe  anterior  and  posterior  legs,  and  two  the  middle.  The  tibisB  are 
margined  with  stiff  hairs.  First  joint  of  tarsi  long,  white,  the  three  follow- 
ing ec^ual  and  all  together  as  long  as  the  first.  The  second  to  the  fifth 
joints  inclusive  are  white,  except  the  tips  of  the  fourth  and  fifth  which  are 
dusky;  claws  dark. 

The  abdomen  is  petioled,  broadened  posteriorly,  and  about  as  wide  as  the 
metathorax.  First  joint  is  narrow  and  brownish  yellow,  th«  second  broader, 
blue  black,  tipped  with  yellow.  The  remaining  joints  are  dark  blue.  The 
fourth  and  firth  joints  are  broadest  and  longest.  The  insect  is  dark  blue 
beneath,  except  the  prothorax  and  petiole  of  the  abdomen,  which  are 
yellowish  brown.     Length,  five  m.  m.    Described  from  two  specimens. 

The  female  differs  from  the  male  in  the  size,  the  antennsB,  prothorax, 
wings  and  abdomen.  The  antennae  are  much  shorter,  reaching  only  to 
the  mesothorax,  and  are  more  clavate.  The  joints  are  the  same  in  number, 
thirteen,  but  the  separalte  joints  are  shorter.  The  prothorax  is  a  little 
smaller,  broader  at  the  ridge,  and  a  little  less  roof-like.  The  wings  are 
less  clouded;  the  two  inner  spots  are  very  obscure  or  wholly  wanting. 
The  abdomen  is  almost  sesile,  nearly  oblong,  and  gradually  narrowed  at 
the  base.  The  first  joint  is  yellow,  the  remaining  six  joints  blue  black. 
Length  four  m.  m.    Described  from  many  specimens. 

We  wish  to  acknowledge  valuable  assistance  rendered  by  Dr.  C.  V. 
Biley,  Prof.  L.  O.  Howard,  and  also  to  Mr.  F.  J.  Niswander  who  made 
part  of  the  drawings. 

A.  J.  COOK. 
G.  C.  DAVIS.* 


NO.  74.    VETERINARY  DEPARTMENT. 
^  FOOT-ROT  IN  SHEEP. 

Owing  to  the  number  of  inquiries  coming  to  this  department  concerning 
the  disease  foot-rot  in  sheep,  and  also  owing  to  the  fact  that  there  is  con- 
siderable difference  of  opinion  among  flock  masters  as  to  the  nature  of  the 
disease,  and  the  best  methods  of  controlling  it,  it  has  been  deemed 
expedient  to  issue  a  bulletin  concerning  the  various  forms  of  it,  with  the 
anticipation  or  hope  of  throwing  some  light  upon  the  question. 

Foot-rot  is  a  disease  in  sheep  which  has  been  described  by  veterinary 
writers  of  nearly  every  age,  and  is  one  which  will  be  found,  in  one  variety 
or  other,  wherever  sheep  are  bred,  but  there  has  always  been  the  greatest 
diversity  of  opinion  as  to  its  being  of  a  contagious  or  sporadic  nature,  and 
the  supporters  of  one  theory  will  make  their  assertions  with  such  vigor 
that  one  is  inclined  to  side  with  the  writer  who  comes  nearest  to  one's  own 
views.  Having  given  some  attention  to  the  diversity  of  opinion  which 
'exists  concerning  the  nature  of  the  disorder  before  us,  I  have  concluded 
from  experience,  as  well  as  other  channels  that  have  been  open  to  me  for 
obtaining  the  information  I  was  searching  for,  that  there  are  two  forms  of 
the  malady.  The  one  conta^iotcs  in  a  high  degree;  the  other  sporadic,  and 
depending  on  surrounding  circumstances  to  be  described  further  on. 

*  Mr.  DaTis  is  siTen  at  Joint  aathor  at  he  did  meet  of  the  BzperiB«ntBtioii«  and  ga^e  mnoh  other 
▼alnable  attittanoe. 
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While  the  curative  remedies  used  in  the  different  forms  of  foot-rot  do 
not  very  materially,  yet  it  is  important  that  we  should  have  a  correct 
understanding  of  the  causes  and  symptoms  of  the  two  maladies,  for  by  the 
careless  handling  of  a  flock  affected  with  the  contagious  form  of  the  disease, 
we  are  liable  to  spread  the  virus  not  only  among  our  own  animals,  but 
also  among  those  of  our  neighbors. 

SPORADIC  OB   NON-OONTAGIOUS   FOOT-BOT. 

« 

This  is  a  disease  that  is  often  brought  under  our  notice,  and  originates 
from  a  variety  of  causes,  which  produce  symptoms  varying  with  the  cause. 
The  malady  usually  begins  by  inflammation  of  the  space  between  the  claws, 
which  extends,  and  if  not  arrested,  the  whole  foot  soon  becomes  involved, 
and  the  hoof  may  drop  off,  leaving  a  loathsome  sore,  with  a  most  intoler^ 
able  odor  to  aggravate  the  animal  for  some  time.  It  may  be  caused  by  a 
splinter  or  other  foreign  body  getting  into  the  part,  and  the  filth  to  which 
the  sheep  is  exposed  finds  its  way  into  the  wound  caused  by  the  foreign 
body,  where  it,  in  popular  parlance,  acts  as  a  poison  that  produces  fester-' 
ing  and  all  its  consequences.  Again  we  find  in  sheep  that  are  taken  from 
high  lands,  more  or  less  gravelly  or  rocky,  and  placed  in  boggy  pastures, 
the  horn  of  the  foot  grows  very  quickly,  owing  no  doubt,  to  the  compara- 
tive want  of  attrition  in  the  low  land  x)&8tures,  and  the  space  between  the 
claws  becomes  an  excellent  habitat  for  the  storage  of  decomposed  grass 
and  filth  of  nearly  every  description,  which  through  the  warmth  of  the 
foot,  and  other  conditions,  will  ferment,  and  the  prwucts  of  this  process 
begin  their  siep^e  upon  surrounding  organized  tissues,  slowly  perhaps,  but 
surely,  burrowing  into  the  quick. 

When  a  flock  of  sheep  have  been  subjected  to  precisely  the  same  condi- 
tions, as  may  be  the  case  in  some  localities,  where  it  becomes  a  matter  of 
necessity  at  certain  seasons,  when  the  grass  becomes  too  ripe,  dry  or  scant, 
in  the  upland  regions,  to  move  ihe  flock  to  the  soft,  moist,  low-land 
pastures  in  all  probability  abounding  in  luxuriant  vegetable  productions, 
this  rapid  growth  of  horn  begins,  and  the  evil  consequences  already  alluded 
to,  follow  in  quick  succession. 

The  front  feet  often  succumb  to  the  exposure  first,  and  the  entire  flock 
may  be  found,  in  the  course  of  a  short  tiAe,  grazing  upon  its  knees.  An 
examination  of  the  foot,  which  will  be  hot,  tender  and  sore,  at  once  reveal» 
the  cause.  The  flock  master,  losing  sight  of  the  fact  that  all  his  animals 
have  been  subjected  to  exactly  the  same  exciting  cause,  is  liable  to  think 
that  a  contagious  epizootic  disease  has  broken  out  among  his  sheep. 

Again,  we  fimd  this  disease  attacking  one  hind  foot,  or  it  may  be  both, 
it  does  so  throi^h  some  peculiarity  of  selection,  which  cannot  well  be 
accounted  for.  When  one  foot  is  diseased  you  are  likely  to  find  the  horn 
of  it  longer  than  it  should  be. 

TBEATMENT. 

If  this  is  resorted  to  in  the  early  stage  it  is  not  usually  a  difficult  matter 
to  overcome  the  complaint  in  a  few  days.  The  first  thing  to  be  done  is  to 
remove  all  superfluous  horn,  then  cleanse  the  wound  thoroughly  with  warm 
water,  after  which  our  curative  remedies  may  be  applied,  if  ulcers,  which 
may  be  recognized  by  their  unhealthy,  ragged,  angry  apx)earance,  have 
already  formed,  caustics  should  be  applied.     Of  the  host  oi  caustics  found 


Digitized  by 


Google 


224  EXPERIMENT  STATION.— BULL  ETTINS. 

in  the  list  of  medicinal  agents,  few  have  gained  as  much  favor  as 
butter  of  antimony,  its  fluidity  making  it  easy  to  apply,  while  its  energetic 
action  makes  it  an  effectual  remedy.  To  apply  it  take  a  sponge  about  the 
size  of  a  small  bird's  egg,  saturate  this  with  the  fluid  and  apply  to  the 
affected  part,  taking  care  not  to  allow  the  medicine  to  extend  into  the 
healthy  tissues  and  thus  avoid  unnecessary  pain  for  the  animal.  Twenty- 
four  hours  after  the  caustic  has  been  applied  if  the  wound  is  still  foul, 
with  a  fetid  discharge  from  it,  the  caustic  may  again  be  repeated,  but  it  is 
seldom  that  a  third  application  is  necessary,  lor*  some  days  at  all  events. 
Further  treatment  consists  in  keeping  the  foot  as  clean  as  possible  and 
the  daily  application  of  some  antiseptic  fluid — sulphate  of  copper  one  part, 
rain  water  twelve  parts,  makes  a  sood  one;  the  corresponding  salt  of  iron 
in  similar  proportions  has  proved  most  effectual  in  tne  writer's  hands,  in 
some  inst^ces  beneficial  results  will  accrue  from  the  application  of  the 
copper  solution  one  day  and  the  iron  the  next. 

Tne  animal  should  he  fed  well  and  its  general  comfort  attended  to. 

The  causes  of  this  complaint  should  not  be  lost  sight  of,  for  by  observing 
•r  avoiding  them,  much  suffering  and  other  annoyantje  may  be  prevented. 

CONTAGIOUS  POOT-ROT 

is  very  different  from  the  foregoing,  being  even  more  disastrous,  if  not  more 
difficult  to  overcome.  This  variety  is  no  doubt  caused  by  a  specific  poison, 
which  often  makes  rapid  inroads  upon  the  constitution  of  the  afflicted 
areature,  causing  it  to  die  of  a  debilitated  condition  called  marasmus. 
The  onset,  course  and  determination  of  this  disease  are  surrounded  by 
many  interesting  features,  which  it  no  doubt  would  be  well  for  those 
engaged  in  the  sheep  raising  industry  te  study,  for  although  it  may 
•ccasionally  be  difficult,  even  for  the  expert  te  distinguish  between  the 
two  forms  of  the  disease,  yet  when  we  wateh  the  progress,  inquire  into  the 
cause,  and  pay  close  attention  to  its  general  behavior,  we  cai^  generally 
form  somewhat  intelligent  opinions  as  to  the  variety. 

STHPTOMS.    ] 

In  typical  cases  of  this  form  of  the  complaint,  the  early  symptoms  are 
characterized  by  lameness  in  one  or  more  feet,  the  coronet  usually  swells, 
the  space  between  the  claws  will  be  red  and  tender,  soon  to  be  followed  by 
ihe  appearance  of  several  minute  vesicles,  containing  a  watery  fluid, 
shortly  a  sticky,  foul  smelling  lardcu^eous  substance,  oozes  from  the  affected 
parts,  proud  flesh  forms,  or  ulcers  may  make  their  appearance;  in  the 
•ourse  of  a  week,  more  or  less,  the  hoof  begins  to  separate  from  the  quick, 
and  if  the  process  is  not  arrested  it  will  do  so  in  about  a  month.  The 
disease  extends,  often,  rapidly  from  one  foot  to  the  others,  until  all  are 
involved  and  the  creature  is  left  without  a  leg  to  stand  on,  it  lies  down,  and 
throuffh  the  rubbing  occasioned  by  ite  movements  the  skin  soon  has  ''bed 
sores'^  on  various  parts  of  it  which  beeome  foul,  attracting  blow  flies  that 
take  advantage  of  these  warm  spots,  to  deposit  and  hateh  their  eggs,  and 
in  a  few  days  a  crop  of  mag^ote  are  present  to  add  fuel  to  the  fire.  With 
this  fresh  source  of  irritation,  we  can  easily  imagine  that  the  unhappy 
creature  becomes  discouraged,  loses  its  appetite,  and  things  go  from 
bad  to  worse,  till  it  eventually  dies  from  marasmus. 

In  differentiating  this  disease  from  the  non-contagious  variety,  we  will 
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notice  that  after  one  foot  is  affected  it  soon  makes  its  appearance  in  others; 
then,  too,  the  gradual  spread  of  the  malady  in  the  flock  should  arouse  our 
suspicions  and  by  careful  observation  it  can  usually  be  traced  to  exposure. 
Finally  it  does  not  yield  to  the  removal  of  the  exciting  cause  of  the 
non-contagious  kind. 

THE  CONTAGIUM 

of  this  disease  is  contained  largely  in  the  matter  exuded  from  the  sores  of 
the  feet,  and  is  spread  in  a  great  variety  of  ways,  notably  through  litter, 
pasture  fields,  roads,  freight  cars,  freight  boats,  washing  pens',  currents  of 
water,  etc.,  indeed  whatever  the  feet  of  affected  sheep  come  in  contact  with 
is  liable  to  spread  the  disease.  Attendants,  after  working  among  an 
affected  flock,  cannot  be  too  careful  in  handling  healthy  ones  or  individual 
animals. 

The  virus  of  this  complaint  remains  active  for  a  long  time,  though  the 
limit  of  its  vitality  has  not  been  ascertained.  Sheep  appear  to  be  the  only 
domestic  animals  affected  by  this  disease. 

It  gains  access  to  the  system  through  the  skin  at  the  foot. 

The  period  of  incubation  is  estimated  as  extending  over  a  period  varying 
from  three  to  six  days. 

THE  MORTALITY    OP   POOT-BOT 

depends  so  much  upon  the  care  of  the  animals,  that  it  is  difficult  to  strike 
an  average  of  deaths  of  practical  value,  though  with  reasonable  care  the 
percentage  is  almost  nominal.  Some  few  animals  seem  to  possess  that 
peculiar  condition  termed  immunity  and  will  not  contract  the  disease, 
although  freely  exposed  to  it.  One  attack  does  not  render  an  animal 
proof  against  a  future  invasion,  indeed  the  same  animal  may  be  attacked 
several  times. 

To  prevent  the  contamination  of  a  flock  or  pasture  with  the  poison  of 
fooUrot^  newly  purchased  sheep  should  undergo  quarantine  restrictions  of 
say  two  weeks,  and  should  it  appear  in  a  flock  through  some  unforseen 
circumstance,  no  sheep  should  be  admitted  from  the  affected  district  till 
the  malady  has  been  thoroughly  cured.  This  latter  precaution  may  almost 
appear  superfluous  in  a  State  like  Michigan,  with  her  State  Live  Stock 
Sanitary  Commission,  and  laws  to  control  the  spread  of  this  and  other 
communicable  diseases. 

If  it  should  appear  in  several  animals  in  a  flock  before  its  presence  is 
suspected  or  detected,  much  may  be  done,  even  at  this  late  stage,  to  relieve 
the  distress  of  all  concerned,  by  observing  proper  and  judicious  suppres- 
sive measures.  The  flock  should  be  examined  carefully,  and  the  healthy 
separated  from  the  even  suspicious  ones,  and  in  the  opinion  of  the  writer, 
it  would  be  a  wise  precaution  to  put  them  into  a  trough  containing  of 
carbolic  acid  one  part  and  water  two  hundred  parts,  about  three  inches 
deep;  a  few  minutes  in  this  mixture  will  suffice.  The  flock  should  be 
looked  after  carefully  and  any  that  becomes  suspicious  taken  out. 

Those  that  are  already  affected  should  be  put  by  themselves,  and  treated. 
The  convalescent  ones  should  be  taken  out  every  three  or  four  days  to 
make  a  third  lot.  The  formula  would  then  be:  healthy,  suspicious, 
convalescent,  diseased. 

The  curative  measures  of  this  form  of  foot-rot  do  not  differ  materially 
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from  the  simple  or  non-contaeious  variety.  Cleanliness,  above  all  things, 
must  be  carefully  observed,  after  which  the  part  may  be  dressed  with  the 
same  remedies  as  recommended  for  the  sporadic  form;  and  ulcers,  if  there 
be  any,  touch  with  some  caustic  solution,  say  butter  of  antimony,  and 
the  general  comfort  of  the  animal  attended  to. 

E.  A.  A.  GRANGE, 
Agricultural  College,  Mioh.,  )       Professor  of  Veterinary  Science, 
May  i,  1891.  \ 


NO.  75.~CHEMICAL  DEPARTMENT. 

INSPECTION  OP  COMMERCIAL  FERTILIZERS. 

The  law  regulating  the  inspection  and  sale  of  commercial  fertilizers  ia 
this  State  does  not  seem  to  be  understood  on  the  part  of  manufacturers 
and  dealers.  There  are  so  many  misapprehensions  on  the  subject,  the  law 
is  reprinted  for  information  of  the  public. 

[Session  I^ws  of  188S.  No.  26.] 
AN  ACT  to  provide  for^the  inepeotion  of  oommeroial  fertilizers  and  to  [regulate  the 

sale  thereof. 

Sbotion  1.  The  People  of  the  State  of  Michigan  enact.  That  any  person  or  persons 
who  shall  sell  or  offer  for  safe  in  this  State  any  oommeroial  fertilizer,  the  retail  prioe  of 
which  exceeds  ten  dollars  per  ton,  shall  aflEix  on  the  outside  of  every  package  containing 
such  fertilizer  a  plainly  pnnted  certificate,  stating  the  number  of  net  pounds  therein; 
the  name  or  trade  mark  under  which  such  article  is  sold;  the  name  of  the  manufact- 
urer; the  place  of  manufacture,  and  a  chemical  analysis,  stating  the  percentajre  of 
nitrogen  in  an  available  form;  of  notash  soluble  in  water  and  of  phosphoric  acid  im 
available  form  (soluble  or  revertem  and  the  insoluble  phosphoric  acid. 

Sec.  2.  Before  any  commercial  fertilizer  is  sold  or  offered  for  sale,  the  manufacturer, 
imix)rter  or  party  who  causes  it  to  be  sold  or  offered  for  sale  within  this  State,  shall  file 
with  the  secretanr  of  the  State  Board  of  Agriculture  a  certified  copy  of  the  analysis 
and  certificate  referred  to  in  section  one,  and  shall  also  deposit  wiUi  said  secretary  a 
sealed  glass  jar  containing  not  lees  than  two  pounds  of  such  fertilizer,  with  an  affidavit 
that  it  IS  a  fair  sample  of  the  article  thus  to  be  sold  or  offered  for  sale. 

Seo.  3^  The  manufacturer,  importer,  or  agent  of  any  commercial  fertilizer,  the  retail 
prioe  of  which  ezoeeds  ten  dollars  per  ton  as  aforesaid,  shall  pay  annukdly  to  the  secre- 
tary of  the  State  Board  of  Agriculture,  on  or  before  the  first  day  of  May,  a  license  fee 
of  twenty  dollars  for  each  and  every  brand  of  fertilizer  he  offers  for  sale  in  this  State: 
Providedy  That  whenever  the  manufacturer  or  importer  shall  have  paid  this  license  fee 
his  agents  shall  not  be  required  to  do  so. 

Ssa  4.  All  such  analyses  of  commercial  fertilizers  required  by  this  act  shall  be 
made  under  the  direction  of  the  State  Board  of  Agriculture  and  paid  for  out  of  the 
funds  arising  from  the  license  fees  provided  for  in  section  three.  At  least  one  analysis 
of  each  fertilizer  shall  be  made  annually. 

Seo.  5.  The  secretary  of  the  State  Board  of  Agriculture  shall  publish  in  his  annual 
report  a  correct  statement  of  all  analyses  made  and  certificates  filed  in  his  office; 
together  with  a  statement  of  all  moneys  received  for  license  fees,  and  ext>ended  for 
analysis.  Any  surplus  from  license  fees  remaining  on  hand  at  the  close  of  the  fiscal 
year  shall  be  placea  to  the  credit  of  the  experimental  fund  of  said  board. 
.  Sec  6.  Any  person  or  persons  who  shall  sell  or  offer  for  sale  any  commercial  fertili- 
zer in  this  State  without  nrst  complying  with  the  provisions  of  sections,  one,  two,  and 
three  of  this  act,  or  who  shall  attach  or  cause  to  be  attached  to  any  such  package  of  fer- 
tilizer an  analysis  stating  that  it  contains  a  larger  percentage  of  any  one  or  more  of  the 
constituents  or  ingredients  named  in  section  one  of  this  act  than  it  really  does  contain, 
shall  upon  conviction  thereof  be  fined  not  less  than  one  hundred  dollars  for  the  first 
offense,  and  not  less  than  three  hundred  dollars  for  every  subsequent  offense,  and  the 
offender  shall  also  be  liable  for  damages  sustained  by  the  purchaser  of  such  fertilizer  on 
acooimt  of  such  misrepresentation. 

Ssa  7.  The  State  Board  of  Agriculture  by  any  duly  authorized  agent  is  hereby 
authori2i»d  to  select  from  any  package  of  commercial  fertilizer  exposed  for  sale  in  this 
State,  a  quantity,  not  exceeding  two  pounds,  for  a  sample,  such  sample  to  be  used  for 
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the  purposes  of  an  official  analysis  and  for  comparison  with  the  certificate  filed  with  th* 
seoretaiy  of  the  State  Board  of  Agriculture  ana  with  the  certificate  affixed  to  the  pack- 
age on  sale. 

SEa  8.  All  stiits  for  the  recovery  of  fines  under  the  provisions  of  this  act  shall  be 
brought  under  the  direction  of  the  State  Board  of  Agriculture. 

Approved  March  10, 1885.  I 

This  is  the  law  of  the  State  on  this  subject,  and  the  only  duty  of  the 
college  authorities  is  to  see  itd  provisions  and  regulations  properly  carried 
out  It  was  designed  primarily  to  protect  the  farmers  from  loss  by  buy- 
ing poor  and  even  worthless  fertilizers  at  high  prices.  It  has  drivem 
some  inferior  goods  out  of  our  market  and  saved  thousands  of  dollars  to  our 

SBOple.  It  has  also  improved  the  quality  of  many  fertilizers  sent  into  our 
tate,  and  tends  to  keep  all  manufacturers  up  to  the  quality  claimed  for 
their  goods.  Michigan  is  no  longer  the  dumping  ground  for  fertilizers  of 
so  poor  quality  as  to  be  unsalable  in  other  states. 

In  these  analyses  attention  is  directed  exclusively  to  nitrogen,  potash  and 
phosphoric  acid  in  form  available  for  the  plant.  These  are  not  the  only 
materials  concerned  in  raising  crops,  but  they,  are  the  only  manurial  mater- 
ials for  which  the  farmer  can  afford  to  pay  more  than  ten  dollars  a  ton. 
The  common  soil  materials,  lime,  magnesia,  silica,  alumina,  oxide  of  iron, 
etc.,  make  up  the  bulk  of  our  soils,  which  the  farmer  cannot  afford  to  buy 
at  twenty  to  thirty  dollars  a  ton  to  manure  his  fields  made  up  of  the  same 
materials  These  common  soil  materials  aside  from  nitrogen,  potash  and 
phosphates  do  not  enter  into  consideration  in  making  up  an  estimate  of 
the  value  of  any  fertilizer. 

OBJECT  OP  INSPECTION   OF  COMMEBCIAL   FERTILIZERS. 

The  law  does  not  prescribe  any  standard  for  the  composition  of  a  com- 
mercial fertilizer,  the  manufacturer  being  free  to  make  his  own  standard, 
the  law  simply  requiring  that  the  fertilizers  offered  for  sale  shall  be  up  to 
the  standard  set  up  by  the  manufacturer.  The  license  to  sell  does  not 
certify  to  the  value  of  the  fertilizer,  but  simplv  states  that  the  manu- 
facturer or  dealer  offers  for  sale  a  fertilizer  for  which  a  certain  content  of 
nitrp^n,  potash  and  phosphoric  acid  is  claimed,  and  that  samples  of  such 
fertilizers  have  been  deposited  with  the  secretary  of  the  college  with 
affidavit  regarding  the  composition.  Analysis  is  then  made  of  each  of 
6hese  fertilizers,  gathered  in  the  open  market  as  far  as  possible,  and  the 
results  of  such  analysis  published  in  bulletin.  The  claimed  composition 
And  found  composition  are  arranged  in  parallel  lines  so  that  the  real  com- 
position can  be  compared  at  a  glance  with  the  composition  claimed  for  it 
by  the  manufacturer.  In  this  way  the  buyer 'can  see  at  once  by  this 
bulletin  whether  the  fertilizer  is  as  good  as  it  claims. 

To  find  the  market  value,  calculations  can  be  made  on  the  basis  that 
available  nitrogen  is  worth  nineteen  cents  a  pound,  soluble  or  available 
phosphoric  acid  eight  cents,  insoluble  phosphoric  acid  two  cents,  and 
potash  from  four  and  one-half  to  six  cents,  according  as  it  is  in  the  form 
of  chloride  or  sulphate.  These  prices  are  determined  each  year  by  the 
prices  of  substances  from  which  these  materials  are  derived  in  the  great 
commercial  centers,  e.  g„  New  York. 

The  composition  is  given  in  parts  in  one  hundred.  To  obtain  the 
number  of  pounds  in  a  ton  we  multiply  the  per  cent  by  twenty.  If  we 
multiply  the  number  of  pounds  in  a  ton  by  theprice  of  each  material  the 
sum  will  give  the  value  of  a  ton  of  fertilizer.  Take  an  example  in  a  super- 
phosphate made  in  this  State. 
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Ammonia 2.99  %  X  20=59.8  Bb  in  ton,  @  19c=  111.36 

Available  phosphoric  acid .8.02  %  X  20= 160.4  Bb  @  8c=  12.83 

Insoluble  phosphoric  acid 2.24  %  x  20=  44.8  ft)  @  2c=  .90 

Potash  soluble  in  water 1.68  %  X  20=  33.6  ft)  @  6c=  2.02 

Market  value,  equals $27.11 

The  whiDle  value  of  a  ton  of  superphosphate  seems  to  be  determined  by 
a  little  less  than  300  pounds  of  the  material.  The  remaining  1,700  pounds 
may  be  considered  as  made  up  as  follows: 

The  205  pounds  of  phosphoric  acid  would  require  447^  pounds  of 
bone  phosphate,  or  tricalcic  phosphate,  and  this  converted  into 
superphosphate  and  sulphate  of  lime  would  make  782^  pounds 

of  lime  salts .- 782.5 

The  nitrogen  would  require  374  pounds  albumenoids 374.0 

The  i)otash  as  sulphate 66.5 

Bones  contain  25%  carbonate,  etc.,  of  lime,  as  sulphate 350.0 

Moisture  and  excess  of  sulphuric  acid.^.w _  195.0 

Total 1,768.0 

Dirt,  charcoal,  etc ^ 232.0 


2,000.0 
Besult  of  AncUysia  of  CommereiaZ 
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C^ocker*8  Chemioal  Works,  Baffalo,  I 
New  York f 

Crooker'8  Chemioal  Works,  Buffalo, ) 
Hew  York ) 

Crooker*8  Chemical  Works,  Buffalo,  i 
New  York J 

Crocker^  Chemioal  Works,  Buffalo,  \ 
New  York \ 

Crocker's  Chemical  Works,  Buffalo,  > 
New  York J 

Crocker's  Chemical  Works,  Buffalo,  > 
New  York ) 

Crocker's  Chemioal  Works,  Buffalo,  > 
New  York ) 

Crocker's  Chemical  Works,  Buffalo, ) 
»ew  York \ 


IVade  Name. 


Practical  Ammoniated  Super-) 
phosphate —  5 

New  Bi-ral  Ammoniated  Bone  \ 
Superphosphate ) 

Vegetable  Bone  Superphosphate. 

Potato  Hop  and  Tobacco  Phoe-  > 
phate ) 

Ammoniated  Bone  Superphoe- ) 
phate ) 

Bone  Meal 

Ammoniated  Wheat  and  Com  ) 
Superphosphate J 

Buffalo  Superphosphate  No.  2. . . 


Dealer  and  Locality. 


Guy  Kimbal,  Port  Huron. 


North  k  Parr,  Burr  Oak. 


Guy  Kimbal,  Port  Huron. 


Seth  lAthrop,  Richmond. 


Seth  lAthrop,  Richmond. 


J.  M.  Isabel!,  Jackson  . 


H.  S.  Church,  Sturgis. 


John  Wallace,  St.  Joseph. 
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If  we  take  a  fertilizer  with  one  per  cent  of  insoluble  phosphoric  acid, 
three  per  cent  soluble  potash  and  no  available  niiorogen,  the  commercial 
value  as  estimate  above  would  be  $4.00  a  ton.  If  it  nad  only  one-tenth 
these  amounts  the  value  would  be  40  cents  a  ton  if  estimated  in  the  same 
wi^. 

Farmers  can  easily  estimate  the  commercial  value  of  fertilizers  by  using 
these  data. 

LICENSE   REQUIRED. 

A  license  is  rec[uired  from  each  dealer  who  sells  or  offers  for  sale  any 
commercial  fertilizer,  the  price  of  which  exceeds  ten  dollars  a  ton.  This 
license  must  be  taken  out  each  year  for  each  brand  of  fertilizer  offered  for 
sale.  The  amount  sold  is  not  contemplated  by  the  law.  The  lawful  sale 
of  any  amount  will  require  a  license.  The  license  is  for  one  year  in  each 
case,  commencing  with  the  first  of  May.  The  application  for  a  license, 
the  fee  for  the  same  ($20),  and  the  specimens  of  fertilizers,  with  the 
affidavit,  should  be  sent  to  Secretary  H.  G.  Beynolds,  at  the  college,  by 
the  1st  of  May  each  year. 

E.  C.  KEDZIE, 
Chemist  Experiment  Station^  Agricultural  College. 


Fertilizers  in  Michigan  for  189L 


(3ompoeition  of  Fiertilisen  as  Claimed  by  Mannfhntnrer  and  ae  Fotmd  on  Chemical  Analysia. 

Percentage  Estimation. 

Ayailable 
Nitrogen. 

Estimated  as 
NHs. 

Phosphorio  Aoid. 

Potash. -Soluble  in  Water. 

Ayailable 

Insoluble 
P2O5. 

Total 
P2O6. 

Estimated  as 
KsO. 

Estimated  as 
Ka804. 

\^^— 

lto2 
.05 

StolO 
7.74 

lto2 
2.1a 

0tol2 
9.92 

1.08  to  1.60 
1.12 

2:07 

\^^-:. 

lJM)to2.50 
1.88 

10  to  12 
7.25 

lto8 
8.28 

11  to  15 
10.48 

1.60  to  2.70 
2.08 

8to5 
4.04 

{^"^.^ 

6to7 
5.76 

6to7 
5.40 

lto2 
1.48 

7to9 
6.82 

6to8 
7.80 

11  to  15 
14.41 

^Claimed 

^  Foond 

2.50  to  8.50 
2.21 

10  to  12 
8.09 

lto2 
1.66 

11  to  14 
10.96 

8.25  to  4.30 
3.30 

6to8 
6.10 

j  Claimed 

1  Found 

3.50  to  4.50 
8.28 

10  to  12 
9.03 

lto2 
8.81 

11  to  14 
12.84 

lto2 
1.17 

2to8 
2.16 

(Claimed 

i  Fonnd 

8.50  to  4.50 
5.82 

25 
22.36 

i  Claimed 

7  Fonnd 

2JS0to3.50 
2.52 

10  to  13 
6.88 

lto2 
2.76 

UtolS 

9.64 

1.60  to  2.70 
2.10 

8to5 
ZJH& 

j  Claimed 

UtolS 
12.94 

lto2 
0.82 

12  to  15 
18.76 

1 J6  to  2. 
1.88 

2.50  to  8.50 

"^Foijnd,.. 
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EXPERIMENT    STATION— BUIiLETINS. 

Result  of  Analysts  of  Commercial  Fertilizers 


MaoDfactarer. 

Trade  Name. 

Dealer  and  Locality. 

Oocker*ft  Chemical  Works,  Ba£falo, ) 
New  York S 

Niagara  Phosphate. 

M  anu  taotnrer. . 

Orooker'B  Chemical  Works,  Baffalo, ) 

Qoeen  City  Phosphate 

Manufecturer...       . 

Crocker's  Chemical  Works,  Buffalo,  > 

Special  Potato  Manure 

Manufacturer.. 

Michigan  Carbon  Works,  Detroit.... 

Homestead  Superphosphate 

C.  A.  Slayton,  Teoumseh 

Michigan  Carbdn  Works,  Detroit.... 

C.  B.  Waterloo,  Port  Huron... 

Michigan  Carbon  Works,  Detroit.... 

Banner  Raw  Bone  Floor.l 

John  Gkodner,  Oxford 

Michigan  Carbon  Works.  Detroit.... 

Jarrras  Drill  Phosphate 

G.  B.  LoYSJoy,  Lenox. 

Jarres  CelMj  Grower. 

Northwertem  FerOUaer  Company, ) 

$26  Phosphate. 

Lawrence  &  Stafford,  Romeo.. 

f^^^^F.rm^Cc«.v^,^ 

Garden  City. Superphosphate.... 

Castor,  Mallory  A  Co.,  Flint.. . 

Northwestern  FertiUaer  Company, ) 

C.  A.  Slayton,  Tecumseh. 

Northwestern  Fertiliser  Company,) 

Prairie  Pho#p>»atfl ,     

Castor,  Mallory  &  Co.,  Flint... 

NOTt^westem  Fertilizer  Company, ) 

Fine  Raw  Bone 

Lawrence  A  Stafford,  Romeo. . 

H.  S.  Miller,  Newark.  N.  J 

TTnrrfwt  Qp^r\  . 

J.  M.  Hicks,  Richmond 

H.  S.  Miller,  Newark,  N.  J 

Chanticleer. 

J.  M.  Hicks,  Richmond 

H.S.  Miller,  Newark,  N.J 

Ground  Bone 

W.  A.  Hays,  Rochester 

Cleveland  Dryer  Co.,  Clereland,  Ohio 

Buckeye  Ammoniated  Bone 

T.  Haaelton,  Romeo 
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Comitoution  of  Fertilizers  as  Claimed  by  MaoofaistaTer  and  as  Found  on  Chemical  Analysis. 

Percentage  Estimation. 


Ayailable 
Nitrogen. 

E«tlmg«das 

Phosphoric  Acid. 

Potash,  -^loble  in  Water. 

^tsT 

insolnble 
P2O5. 

Total 
PjOj. 

Estimated  as 
KjO. 

Estimated  as 
K,804.       > 

(Claimed 

11.50  to  18.00 
14.76 

lto3 
0.92 

12.50  to  16.00 
15.68 

(Found 

5  Claimed 

?Foand 

2  to  2.90 
2.86 

8tol2 
9.58 

lto2 
1.29 

9  to  14 
10.88 

lto2 
2.18 

2to4 
4.08 

\^'^.:- 

4.50to5.S0 
5.41 

8to9 
7.72 

lto2 
8.06 

9  to  11 
10.78 

5.50  to  6.90 
6.41 

10  to  12 
11.86 

^^S^.-:::: 

1.86  to  2^ 
2.55 

7.60  to  11 

7.50  to  U 

9.50 

2.75  to  8JM> 

oM" 

1.68 

8.»» 

I^SS^::::: 

3to4 
8.60 

8toU 
10.92 

8.50  to  12.50 
11.19 

6.50to74M) 

0.27 

4i7" 

8.07 

5  Claimed 

( Foond 

8.75  to  4.75 
4.21 

18  to  28 
80.28 

Ife^"!::::: 

1.26  to  2. 

1.27 

7.50  to  9.50 
8X>4 

2tod' 
1.31 

9.50  to  12.50 
10.54 

\^^.:::" 

1 
1.86 

1 
11.91 

1 
1.28 

ISSSS^r::: 

2to2.50 
2.51 

9toU 
18.58 

i  Claimed 

1  Foond 

2.60  to8 

2.58 

8to9 
10 

4  to  4.50 
4.42 

12  to  13.90 
14.42 

.54  to  1.08 
1J8 

<  Claimed 

(Foond 

8to4 
3i}2 

7to9 
6.44 

7to9 
11.00 

2to3 

4J6 

(Claimed 

7  Foond 

2to2.50 
2.81 

6to8 
6.96 

9toU 
6.71 

»*»11« 

(Claimed 

(Foond 

8to4. 
4.52 

22toU 
21.41 

(Claimed 

(Foond 

lto2 
1.40 

10  to  12 
7.29 

8.62 

(Claimed 

(Foond 

1  to  1.50 
1.68 

6to7 
2.45 

lto2 
1.50 

7toJ' 
8.96 

2.50  to  3 

2.99 

(Claimed 

(Foond 

2to8 
8.06 

12  to  14 
21 J6 

(aaimed 

(Foond 

3to4 
2.43 

9tol0 
9.51 

2to3 
2.78 

11  to  12 
12.84 

lto2 
.46 

1 

. 
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EXPERIMENT    STATION— BUUiBTINS. 

Result  of  Analysis  of  Commercial  Fertilizers 


Manafactnrer. 

Trade  Name. 

Dealer  and  Locality. 

Cleveland  Diyer  Co.,  Clevelazid,  Ohio 

Ohio  Seed  Maker 

E.  W.  Spenser,  Petersburg 

Cleveland  Direr  Co..  Cleveland.  Ohio 

Sqnare  Bone 

B.E.  Niles,  Blissfield 

Cleveland  Dryer  Co..  Cleveland,  Ohio 

Ammoniated  Dissolved  Bone .... 

W.  A.  Curtis,  Rochester 

Cleveland  Dryer  Co.,  Cleveland,  Ohio 

Potato  PertilizAr.                 .      . 

E.  W.  Spenser,  Petersburg 

Jarecki  Chemical  Works,  Sandnaky, ) 

Chas.  Crane,  Adrian 

Jarecki  Chemical  Works,  Sandusky, ) 
Ohio S 

Snperphosphate 

ChaAr  C*mie,  AHH^ui 

W.  8.  Donbar,  St.  Joseph 

Meat  and  Bone  Fertilizer 

S.  M.  Austin,  Benton  Harbor.. 

W.  8.  Donbar,  St.  Joseph 

Fish  ^^^ano 

John  Wallace.  St.  Joaeoh 

Michigan  Beef  and  Provision  Co., ) 
Detroit } 

Fanners*  Favorite.. 

Oeo.  E.  Breck  Paw  Paw 

Joseph  Lister,  Chicago,  Dl 

Azotine 

Famum  ft  Morton,  Benton ) 
Harbor J 

Joseph  Lister,  Chicago,  Ol. 

Fine  Bone  Meal 

FEimum  &  Mcffton,  Benton  ^ 
Harbor f 

Bradley  Fertilizer  Co.,  Boston,  Mass.. 

Ground  Bone  with  Potash 

Wm.  Cox,  Plainwell _ 

Pottstown  Iron  Co.,  Pottstown,  Pa.. . 

Odorless  Phosphate 

Martin  Bros.  &  Co.,  Port) 
Huron S 

Listers*     Agrionltnral      Chemical ) 
Works,  Newark,  N.  J \ 

Lister's  Success 

A.  &  H.  Wilcox,  Jackson. 

""SSJS^'^^fo^^^^^^                   \ 

Ohio  Farmers*  Bone  Superphoe- ) 
phate f 

Manufacturer.. 
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Composition  of  FertUizers  as  Claimed  by  Mannfaotarer  and  as  Foond  on  Chemical  Analysis. 

Percentage  Estimation. 


Arailable 
Nitrogen. 

Estimated  as 
NHi. 

Phosphoric  Acid. 

Potash.  -Soluble  in  Water. 

Available 
Pi  Ob. 

Insoluble 
P2OB. 

Total 
P2O5. 

Estimated  as 
KaO. 

Estimated  as 
KaS04. 

5  Claimed 

(Found 

1.50  to  2.50 
1.36 

10  to  12 
9.78 

8.19 
8.19 

15  to  17 
12.02 

i  Claimed 

t  Foond 

3to4 
4.84 

6  to  10 
10.50 

Utol5 

7.50 

20  to  25 
18.00 

j  Claimed 

^ Foond 

1.50  to  2.50 
1.22 

10  to  12 
10.10 

15  to  18 
12.95 

2.86 

<  Claimed 

<  Foond 

4to5 
1.97 

8  to  10 
8.90 

11  to  12 
10.08 

2to4 
8.21 

10  to  14 
12.11 

4to6 
0.92 

5  Claimed 

<  Found 

2to3 
1.21 

lto2 
4.14 

12  to  14 
14.17 

lto2 
1.15 

( rHtimATl 

\  Foond 

XM 

6.38 

4.42 

10.80 

1.15 

5  Claimed 

(Found 

6.24 
5.47 

16.00 
12.92 

i  Claimed 

?  Foond 

6.75 
7.80 

14.00 
5.78 

(Claimed. 
^Foond-..!.:. 

4.96 

4.87 

54W 
5.47 

( Claimed 

^ Found 

14.90 
14.19 

l^SSS'::::: 

!55 

24.66 
21.56 

"**""            * 

I^SSS^:;:;-. 

''"U 

6to8 
8.75 

10  to  12 
9.77 

4to6 
3.70 

1.02 

( r:iiiiTn«i 

4.92 
8.68 

15.95 
16.78 

20.87 
20.46 

1  Found 

i  Claimed 

1  Foond 

1.25  to  2 

1.95 

10.50  to  12 

10.60 

1.50  to  2 

1.58 

8.66" 

2.00 

i  Claimed 

iFound 

1.50  to  2.50 
2.24 

9  to  12 

ioa2 

3to5 

8.78 

12  to  15 
18.90 

lto2 
0.14 

30 
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234  EXPERIMENT    STATION^BULLETINS. 

NO.    76.— ZOOLOGICAL    DEPAKTMENT. 
KEROSENE   EMULSION    AND   ITS   USES. 

This  insecticide  is  becoming  so  important  in  the  work  of  fighting  our 
insect  foes,  that  any  new  facts  concerning  its  manufacture  and  use  will  be 
•agerly  studied  by  every  enterprising  fruit  grower  and  farmer.  We  have 
experimented  very  extensively  this  season  and  are  glad  to  bring  our  results 
to  the  attention  of  all  interested  in  the  warfare  against  insect  pests. 

Before  entering  into  the  general  discussion,  I  wish  to  correct  my  former 
Bulletins,  Nos.  5§  and  73,  in  one  or  two  points  which  further  information 
makes  necessary. 

In  No.  58  I  state  what  was  then  true,  that  so  far  as  I  knew,  I  was  the 
first  to  use  and  recommend  a  practical  kerosene  and  soap  mixture.  I  find 
that  one  Henry  Bird  of  Newark,  N.  J.,  as  early  as  1875,  two  years  before 
my  discovery,  advises  mixing  "a  little  korosene  otj["  with  ^* strong  soap- 
suds." He  adds  "  It  readily  combines  and  can  be  applied  uniformly  with 
a  syringe."  This  last  statement  makes  it  almost  certisiin  that  he  secured  an 
emulsion.  He  doubtless  heated  the  soap  to  dissolve  it  (as  I  did  two  years 
later)  and  used  his  syringe  to  mix,  whereupon  with  the  suitable  propor- 
tions "  Utile  oil  and  strong  soap  suds"  an  emulsion  almost  immediately  fol- 
lows. I  find  the  above  item  in  the  Gardener's  Monthly  for  1875,  p.  106. 
In  Bulletin  No.  73  we  say  Dr.  Riley's  emulsion  always  fails  with  us.  We 
then  used  hard  water  from  our  artesian  well  as  it  was  far  more  convenient 
With  perfectly  soft  water  it  does  not  fail,  which  fact  was  first  suggested 
the  past  season  by  Prof.  F.  J.  Niswander,  of  Wyoming  University,  then  an 
assistant  in  our  laboratory,  whose  valuable  aid  we  wish  to  acknowledge. 

A  good  emulsion  is  one  that  is  easily  produced,  and  one  in  which  the 
kerosene  oil  will  permanently  unite  with  the  emulsifying  agent  and  not 
separate  upon  dilution  even  if  allowed  to  stand  for  days  or  weeks.  As 
water  will  always  be  the  diluent,  no  formula  is  desired  which  will  not  give 
success,  when  hard  water  is  used  in  making  or  diluting  our  emulsion,  as 
often  no  other  than  hard  water  will  be  at  our  conmiand.  While  ease  and 
certainty  in  forming  our  emulsion,  and  permanence  of  Jbhe  mixture  of  the 
kerosene  with  the  emulsifying  agent,  are  of  first  importance,  after  these  are 
positivelv  secured  the  less  the  amount  of  the  water  used  the  better;  as,  in 
case  we  desire  to  carry  our  emulsion  some  distance  before  use,  we  can  delay 
dilution  and  will  have  less  to  carry.  Though  not  very  important  this  point 
is  worthy  of  consideration.  It  were  better  if  the  emulsion  upon  standing 
could  alwavs  be  diluted,  even  though  cold,  with  cold  water  either  soft  or 
hard.  With  some  kinds  of  hard  soap  this  is  auite  impossible  with  all  desira- 
ble emulsions  so  far  as  we  have  tried  them.  Yet  as  all  will  do  so  upon  heat- 
ing them;  or  heating  the  water  used  to  dilute  them,  the  objection  is  not 
serious.  Often  an  emulsion  upon  standing  forms  a  fibrous  or  curdy  mass, 
which  upon  dilution  becomes  stringy  or  granular,  does  not  liquefy,  and 
rises  to  the  top.  Immediate  dilution  upon  making  the  emulsion,  or  heat- 
ing, either  the  emulsion  or  diluent,  at  any  time  subsequent  when  we  wish 
to  dilute  it,  prevents  all  such  trouble.  Thus  this  is  no  positive  evil,  only 
a  matter  of  inconvenience. 

In  making  an  emulsion,  violent  agitation  is  positively  required.  Simply 
stirring  with  a  spoon  or  stick  is  not  sufficient.  The  best  method  is  to  use 
a  pump  and  force  the  liquid  back  into  itself,  through  a  small  nozzle     This 
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•tire  the  liquid  very  violently  and,  in  two  or  three  minutes,  we  obtain  a 
thick  creamy  substance,  which  is  the  emulsion.  The  cheap  dollar  pumps 
work  admirably  and  are  all  that  is  required.  Any  pump  that  will  do  for 
■praying  may  be  used.  That  an  emulsion  may  be  easily  made,  and  per- 
manent  after  dilution  with  hard  water,  it  is  necessary  to  have  an  excess  of 
water.  Thus  a  diluted,  and  often  an  undiluted  emulsion,  wiH  separate 
from  the  soap  solution;  but  the  kerosene  oil  never  separates,  it  always 
remains  in  an  emulsion  which  rises  above  the  soap  solution.  This  is  no 
objection,  as  by  shaking  the  diluted  and  warming  when  necessary,  diluting 
and  shaking  the  undiluted,  all  will  mingle  or  mix  in  one  uniform  liquia 
and  remain  mixed  for  some  time  before  the  emulsion  again  rises  to  the 
top.  The  separation  of  free  oil  is  a  fatal  objection;  the  separation  of  the 
emulsion  from  an  excess  of  soap  solution  is  no  objection. 

Several  formulas  for  making  emulsions  have  been  recommended,  which 
we  will  give  in  order  of  excellence  as  we  find  them  and  the  reasons  for  and 
against  each.  We  advise  all  to  try  each  one,  as  it  takes  but  little  time, 
then  the  advice  and  suggestions  here  given  will  be  appreciated. 

NO.  1,    SOFT  SOAP  AND  KBR06ENB  EMULSION. 

Dissolve  one  quart  of  soft  soap  in  two  quarts  of  boiling  water.  Remove 
from  fire  and,  while  still  boiling  hot,  add  one  pint  of  kerosene  oil,  and 
immediately  agitate  with  the  pump  as  describea  above.  In  two  or  three 
minutes  the  emulsion  will  be  perfect.  This  should  be  diluted  by  adding 
an  equal  amount  of  water,  when  it  is  ready  for  use.  This  always  emulsi- 
fies readily  with  hard  or  soft  water;  always  remains  permanent,  for  years 
even;  and  is  very  easily  diluted,  even  in  the  coldest  weather,  and  without 
any  heating.  Li  this  last  respect  it  has  no  equal,  so  far  as  we  have  exper- 
imented. The  objections  to  it  are:  We  cannot  always  procure  the  soft 
soap,  though  many  farmere  make  it,  and  it  is  generally  to  be  found  in  our 
markets.  It  occasionallyinjures  the  foliage,  probably  owing  to  the  caustic 
properties  of  the  soap.  We  have  used  this  freely  for  yeare,  and  never  saw 
anv  injury  till  the  past  season.  In  case  of  any  such  trouble,  we  may  use 
only  one-half  the  amount  of  soap — one  pint  instead  of  one  quart.  It  works 
just  as  well,  and  we  have  sometimes  recommended  this  proportion'.  The 
soap  itself,  however,  is  an  excellent  insecticide,  and  we  have  preferred  the 
stronger  solution  as  given  in  the  formula  above,  unless  it  injures  foliage 
which  will  rarely  be  the  case  in  a  one-fifteenth  kerosene  mixture.  Again, 
we  have  a  large  amount  of  water.    We  like  this,  as  it  insures  a  ready  and 

;[uick  emulsion  in  all  cases,  and  makes  dilution  very  easy.  But  if  any  pre- 
er,  the  amount  of  water  may  be  one  quart  instead  of  two  quarts.  This 
works  wejl,  and  we  have  sometimes  recommended  it,  but  we  like  the  regu- 
lar formula,  everything  considered,  the  best.  In  case  we  use  one  pint  of 
soap,  we  should  add  water  to  the  amount  of  one  and  one-half  times  the 
amount  of  the  emulsion  in  diluting  it.  In  case  we  use  one  quart  instead 
of  two  quarts  of  water,  we  should  add  twice  as  much  water  as  we  take  of 
the  emulsion  in  diluting.  In  every  case,  the  substance  we  use  should  con- 
tain one-fifteenth  part  of  kerosene  oil,  and  we  must  always  dilute  suffi- 
ciently to  secure  this  proportion. 

NO.  2.    HABD  SOAP  AND  KBBOSBNE  EMULSION. 

Dissolve  one-fourth  lb.  of  hard  soap,  Ivory,  Babbitt^  Jaxon,  or  whale-oil, 
et«.,  in  two  quarts  of  water,  add  as  before,  one  pint  of  kerosene  oil^  and 


Digitized  by 


Google 


236  EXPERIMENT    STATION-BULLETINS. 

pump  the  mixture  back  into  itself  whil^  hot.  This  always  emulsifies  at 
once,  and  is  permanent  with  hard  as  well  as  soft  water.  This  is  diluted 
with  twice  its  bulk  of  water  before  use.  The  objection  to  a  large  amount 
of  water  sinks  before  the  fact  that  this  secures  a  sure  and  permanent  emul* 
sion  even  though  diluted  with  hard  water.  This  also  becomes,  with  certaim 
soaps,  lumpy  or  stringy  when  cold  so  that  it  cannot  be  readily  diluted  with 
cold  water  unless  first  heated.  Yet  this  is  true  with  all  hard  soap  emul- 
sions in  case  of  certain  soaps.  We  can  however  always  dilute  easily  if  we 
do  BO  at  once  before  our  emulsion  is  cold,  and  we  can  also  do  the  same 
either  by  heating  our  emulsion  or  diluent  no  matter  how  long  we  wait. 

NO.  3.    THE  RILEY-HUBBARD  EMULSION. 

Dissolve  one-half  lb.  of  hard  soap  in  one  gallon  of  water.  Then  add  two 
gallons  of  kerosene  oil  and  agitate  at  once.  While  this,  like  the  formula 
last  given,  will  readily  emulsify,  even  when  cold,  with  some  kinds  of  soap, 
with  others  it  fails  unless  quite  hot  and  frequently  with  both  ivory  and 
whale-oil  soap  we  have  failed  to  obtain  an  emulsion  even  though  we  added 
the  oil  at  once,  until  we  re-heated  the  whole,  oil  and  all.  This  we  think  a 
serious  objection.  A  farmer  tries  to  make  an  eniulsion  and  fails.  He  is 
discouraged  and  gives  the  whole  thing  up  as  a  fraud.  Again  if  diluted 
with  haid  water  the  oil  invariably  separates  and  rises  to  the  top.  This  we 
think  a  fatal  objection.  Many  report  absolute  success  with  this  formula. 
They  had  soft  water.  Others  complain  of  total  failure.  They  used  hard 
water.  K  this  worked  as  well  with  hard  water  as  with  soft  we  should 
hardly  object  to  recommending  it,  yet  even  then  we  should  regret  that  the 
larger  amount  of  oil  so  coo£  the  liquid  that  failure  so  often  results, 
especially  with  some  kinds  of  soap.  Before  dilution  this  is  nearly  all 
solid  or  thick,  though  in  some  cases  as  with  whale-oil  soap,  a  portion  of 
the  soap  solution  separates  from  the  emulsion.  As  we  have  said,  this  is  no 
objection;  indeed,  in  winter,  this  makes  dilution  and  handling  the  material 
much  easier.  Mr.  Hubbard,  who,  as  Dr.  Riley's  assistant,  first  formed  thii 
emulsion,  is  worthy  of  great  credit,  not  only  as  the  first  to  work  out  by 
careful  experimentation  with  soap  solution  and  kerosene,  the  emulsion 
principle  but  also  as  the  first  to  recognize  its  importance. 

NO.  4.    KEROSENE  AND  MILK  EMULSION. 

The  late  Dr.  W.  S.  Barnard,  while  employed  by  the  Department  of 
Agriculture,  discovered  the  method  of  churning  kerosene  on  with  sour 
milk  and  forming  the  kerosene  and  milk  emulsion.  This  is  easily  made 
but  cannot  be  kept  long  and  I  think  is  injurious  to  plants,  as  it  attracts 
fungi  and  dust,  and  unlike  soap  solution  would  be  befouling  rather  than 
cleansing  to  animals.  I  used  it  considerably  several  years  ago,  when 
both  Dr.  W.  J.  Beal  and  myself  thought  we  noticed  marked  injury  to 
the  foliage.  I  do  not  believe  it  will  ever  rank  with  the  soap  emulsions 
as  an  insecticide. 

PYRETHRO-KEROSENE   EMULSIONS. 

A  year  ago,  Dr.  A.  E.  Menke,  of  the  Arkansas  Experiment  Station, 
announced  a  new  insecticide  which  Mr.  G.  C.  Davis,  Assistant  Entomolo- 

S'st  of  the  Michigan  Agricultural  College  and  then  temporary  assistant  t« 
r.  Menke,  founofa  decided  improvement  upon  the  simple  kerosene  emul- 
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■ion.  This  is  made  by  using  a  kerosene  extract  of  pyrethrum  instead  of  pure 
kerosene  oil  in  either  formula  No.  1  or  No.  2,  as  already  given.  The  extract 
is  obtained  by  filtering  one  gallon  of  kerosene  through  two  and  one-half 
pounds  of  pyrethrum  or  insect  powder.  To  filter  we  place  the  powder  in 
a  funnel  lined  with  coarse  paper,  and  turn  on  the  oil.  We  can  get  the 
filter  pai)er  of  any  druggist,  who  will  show  us  just  how  to  put  it  in  the 
funnel.  We  found  this  pyrethro-kerosene  emulsion  more  effective  to  kill 
insects,  and  less  injurious  to  foliage  than  is  the  simple  kerosene  emulsion, 
and  a  one-twelfth  emulsion  harmed  no  foliage,  while  a  one-fifteenth  kero- 
sene emulsion  was  as  strong  as  we  could  safely  use  on  many  kinds  of 
{)lants.  The  objections  to  this  are  its  cost  and  the  extra  trouble  in  making 
i  From  many  experiments,  tried  this  season,  we  believe  this  will  prove 
one  of  our  very  desirable  insecticides.  We  advise  all  to  try  it  in  all  cases 
where  the  kerosene  emulsion  fails. 

KEBOSENE   EMULSION   FOR   LICE   AND   TICKS. 

In  Bulletin  No.  73,  issued  last  April,  we  advised  the  use  of  the  kerosene 
emulsion  to  kill  lice  on  cattle,  horses  and  hogs,  and  ticks  on  sheep.  We 
had  then  only  used  it  on  cattle  for  cattle  lice.  We  have  since  used  it  on 
horses,  hogs  and  sheep,  and  are  fully  persuaded  that  it  ranks  first  in 
effectiveness  and  cheapness  as  a  specific  in  all  such  cases.  The  many 
letters  that  we  have  received  the  past  summer  relating  to  the  use  of  the 
emulsion,  the  more  timely  date  and  the  exceeding  importance  of  the  matter, 
make  us  repeat  with  emphasis  the  advice  we  then  gave.  Lice  and  ticks  are 
very  common  in  nearly  if  not  all  the  flocks  and  herds  of  the  State.  They 
claim  no  mean  per  cent  of  the  strength  and  vitality  of  our  animals.  Well 
fed  animals  are  not  always  slick  ana  fine.  The  cause  is  not  infrequently 
found  in  the  tormenting  blood-sucking  lice.  Tobacco  decoction,  crude 
I)etroleum,  and  the  various  commercial  dips,  are  less  eflBcient,  not  so  whole- 
tome,  and  more  costly.  Kerosene  emulsion,  not  only  kills  all  the  lice,  but 
also  the  nits  or  eggs,  and  if  the  stable  be  well  sprinkled  with  the  emulsion 
at  the  same  time  that  the  animals  are  treated,  the  application  will  need  to 
be  repeated  only  at  rare  intervals.  Again,  brushing  the  animals  thoroughly 
with  the  soap  wash  seems  to  dense  the  skin  and  make  the  coat  more  bright 
and  glossy.  Without  any  question  the  kerosene  emulsion  barrel  should 
find  a  place  in  every  stockman's  barn. 

The  soft  soap  emulsion  is  best  for  this.  The  more  liquid  nature  makes 
it  easy  of  manipulation  in  cold  weather,  and  the  large  quantity  of  soap  is 
very  cleansing  and  wholesome.  Formula  No.  2,  however,  will  work  well, 
especially  as  we  shall  wish  to  warm  it  at  the  time  of  each  application.  To 
apply  this,  we  use  a  common  brush  in  case  of  cattle,  horses  and  hogs'  and 
in  case  of  sheep,  dip  the  animals  right  into  the  warm  diluted  emulsion. 
The  cost  of  material  for  an  average  cow  is  about  three  cents,  and  the  time 
required  for  treatment,  less  than  five  minutes.  For  lambs  and  sheep,  after 
shearing,  the  cost  of  material  is  not  to  exceed  two  cents,  and  the  time 
required  for  the  immersion  need  not  be  one  minute  to  each  animal.  The 
I)erson  dipping  the  sheep  stands  in  the  tank  or  vessel  that  holds  the  diluted 
emulsion.  We  have  tried  this  very  thoroughly  on  cattle,  hogs  and  sheep. 
The  scrubbing  of  the  cattle  and  hogs  with  the  soft  soap  solution,  by  use  of 
a  good  brush,  to  quote  from  our  herdsman,  "kills  the  nits,  makes  the  coat 
glossy,  and  leaves  the  skin  mellow  and  clean."  No  farmer  in  Michigan 
can  afford  to  neglect  this  excellent  treatment.  So  cheap,  so  easy,  it  leaves 
BO  longer  any  excuse  for  vermin  infested  barns  and  stock. 
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KEK08ENE  EMULSION   FOR  THE   ROSE  OHAPER. 

Now  that  we  know  how  to  combat  the  codling  moth,  Carpooapsa 
pomonella,  by  use  of  the  arsenites,  there  is  no  insect  enemy  so  much  to  be 
areaded  by  the  fruit  growers  as  the  rose  chafer,  also  called  rose  beetle  or 
'  rose  bug — Macrodactylus  subspinosus  Fab.  There  are  three  reasons  for 
this:  Few  destructive  insects  come  in  such  overwhelming  numbers,  and 
so  come  prepared  to  fairly  devastate  a  region  in  a  very  brief  period;  few 
are  so  promiscuous  in  their  feeding  habits,  blighting  nearly  all  our  fruit 
trees,  and  the  grape;  and  very  few  seem  so  able  to  defy  man's  efforts  to  stay 
their  ravages.  Heretofore  no  satisfactory  remedy  for  this  devastating  evil 
has  been  known.  Jarring  and  trapping,  as  we  fight  the  curculio,  has  been 
recommended,  but  has  not  given  satisfaction  in  actual  practice.  Poisoning 
with  London  purple  or  Paris  green  has  utterly  failed  to  stay  the  ravages  oi 
this  insect.  Fruit  men  often  say,  "  The  rose  chafer  seems  to  grow  fat  on 
the  arsenites."  Whether  this  is  due  to  some  strange  power  to  resist  this 
usually  fatal  poison,  or  to  the  fact  of  the  unlimited  numbers  of  the  insects, 
so  that,  as  soon  as  one  battalion  is  slain,  another  is  in  readiness  to  occupy 
its  place,  it  is  difficult  to  say.  It  is  quite  possible  that  both  reasons  help 
to  explain  the  enigma. 

This  past  season  we  have  tried  in  a  limited  way  both  the  kerosene  emul- 
sion and  the  pyrethro-kerosene  emulsion,  with  very  promising  results.  Of 
course,  a  limited  trial  for  one  season  is  not  conclusive,*  but  where  the 
damage  is  so  discouraging  and  terrible,  any  remedy  promising  relief  should 
be  at  once  given  to  the  public,  that  its  virtue  may  be  tested  on  a  larger 
scale  in  actual  practice;  especially  if  as  in  this  case  it  is  so  easily  and 
cheaply  done. 

Mr.  Albert  Jackson  of  Lowell,  Mich.,  has  in  former  years  suffered  great 
losses  from  this  rose  beetle.  This  year  one  of  us,  Mr.  G.  0.  Davis,  visited 
Mr.  Jackson's  place.  The  beetles  did  not  come  in  such  enormous  numbers 
as  usual  and  had  not  yet  attacked  the  peach  foliage  or  fruit,  but  were  thick 
on  a  hedge  row  of  wild  roses.  As  the  weather  was  quite  cool  the  beetles 
were  not  very  active  and  it  was  easy  to  treat  them.  They  were  sprayed 
with  a  one-fifteenth  hard  soap  emukion  (Formula  No.  2).  Some  of  the 
beetles  were  immediately  caught  and  inclosed  in  a  well  ventilated  box. 
Nearly  all  were  dead  within  two  hours  and  all  the  next  day.  Others  not 
treated,  put  in  a  similar  box,  were  alive  and  lively  after  the  lapse  of  two 
weeks.  Mr.  Jackson  wrote  us  some  weeks  afterward  that  this  seemed  to  kill 
all  the  beetles  and  did  not  the  least  harm  to  the  foliage  of  the  plants.  Mr. 
Davis  also  treated  others  of  these  chafers  with  pyrethro-kerosene  emul- 
sion with  precisely  similar  results,  except  that  the  rose  chafers  died  more 
quickly  than  when  treated  with  the  kerosene  emulsion  only.  Sludgite  was 
also  tried  but  with  no  success. 

Mr.  Jackson  writes  us  that  the  experiment  was  too  limited  to  be  fully 
satisfactory.  The  kerosene  emulsion  and  the  pyrethro-kerosene  emulsion 
seemed  to  kill  the  chafers,  while  the  sludgite  did  no  good.  The  foliage  was 
not  injured.  He  adds  that  the  rose  foliage  may  be  more  able  to  resist  injury 
than  that  of  the  peach.  We  also  tried  the  effect  of  both  the  kerosene  emul- 
sion and  the  pyrethro-kerosene  emulsion  on  these  ch8ifers  in  the  labora- 
tory. We  had  but  few  to  experiment  with  as  the  insect  is  not,  and  has 
never  been,  abundant  at  the  college.  We  sprayed  the  beetles  and  inclosed 
them  at  once  in  a  well  ventilated  box.  They  all  died  within  a  few  hours, 
and  those  sprayed  with  the  pyrethro-kerosene  emulsion  all  died  in  even  a 
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less  time.  As  Mr.  Jackson  says,  these  experiments  are  too  limited  in  both 
numbers  and  extent  to  be  satisfactory,  but  we  have  other  evidence  which 
is  more  extensive  and  is  right  to  the  point.  Mr.  C.  E.  Allgeo  wrote  me  in 
early  J^ly,  in  substance  as  follows:  I  wish  to  thank  you  most  heartily  for 
Bulletin  No.  73.  I  have  suffered  in  previous  years  terribly  from  the  rose 
bug  or  rose  chafer.  Now  I  know  how  to  treat  him  ev^ry  time.  I  am  no 
longer  in  dread  of  this  terrible  foe  of  the  peach  grower.  I  made  the  kero- 
sene emulsion  just  as  you  describe  in  Bulletin  73,  using  soft  soap.  It 
worked  just  as  you  describe  and  mixed  perfectly  upon  dilution.  I  sprayed 
the  trees  as  soon  as  the  insects  made  their  attack  and  killed  all  of  them 
that  the  emulsion  struck.  I  have  no  longer  any  fear  of  this  pest.  Your 
emulsion  signs  his  death  warrant.  Let  me  add  that  the  emulsion  diluted 
as  you  direct  (one-fifteenth  kerosene),  did  not  the  least  harm  to  the  foliage 
of  the  trees.  We  wrote  to  Mr.  Allgeo  suggesting  that  insects  often  disap- 
pear very  suddenly  and  queried  if  it  might  not  be  that  they  would  have 
gone  any  way,  that  possibly  it  was  not  the  emulsion  that  killed  them.  He 
replied  as  follows:  "  You  seem  to  be  afraid  that  I  may  be  mistaken  in 
some  of  my  conclusions  regarding  the  kerosene  emulsion  and  rose  chafer 
Let  me  say  that  I  have  too  good  reason  to  be  acquainted  with  their  habits; 
I  know  that  they  often  come  and  leave  very  suddenly.  But  the  experi- 
ments were  conducted  with  the  greatest  care,  and  I  wish  to  reiterate,  that 
your  emulsion  will  kill  any  rose  bug  in  one  half  minute  after  it  touches 
him.  It  does  not  drive  them  away  but  kills  by  contact  If  used  diluted 
as  you  direct,  it  will  do  no  harm  to  either  the  fruit  or  foliage  of  the  peach. 
I  observed  this  point  very  closely,  and  neither  the  leaves  nor  young  peaches 
were  injured  in  the  slightest  degree." 

These  experiments  oy  a  very  cautious,  intelligent  peach  grower  are 
exceedingly  interesting.  They  agree  with  ours,  tried  both  in  the  field  and 
laboratory,  except  that  the  beetles,  with  us,  did  not  die  so  quickly,  though 
they  did  fall  at  once  and  appear  dead,  though  life  did  not  cease  in  many 
cases  for  some  time.  Mr.  AUgeo's  exi)eriments  also  agreewith  ours  of 
previous  years,  in  that  the  soft  soap  emulsion,  one-fifteenth  kerosene  did 
no  injury  to  the  foliage  or  fruit.  Prof.  J.  B.  Smith,  of  the  New  Jersey 
experiment  station,  reports  very  careful  and  extended  experiments  with 
kerosene  emulsion  and  pyrethro-kerosene  emulsion,  and  states  that  he 
utterly  failed  of  success.  In  the  face  of  this  report,  it  seems  to  us  that 
our  results,  sustained  by  the  more  extended  trial  by  Mr.  Allgeo,  warrant 
this  early  publication  or  the  success — or  shall  we  say  apparent  success — ot 
our  efforts  here  in  Michigan. 

The  "matter  is  of  such  great  importance  and  the  expense  of  a  trial  so 
light  that  we  think  it  should  be  thoroughly  tried  by  all  interested,  another 
year.  Let  us  suggest  that  formula  No.  1  be  tried  when  convenient,  but 
that  a  preliminary  trial  be  made  to  see  if  the  foliage  is  injured.  I  feel  sure 
that  it  will  rarely  be  at  all  injured.  If  injured  it  will  show  it  in  a  few 
hours  and  the  quantity  of  soap  may  be  reduced  one-half.  Otherwise  the 
•formula  should  be  used  as  it  stands. 

HOT   WATER   AND   THE   ROSE  CHAFER. 

While  discussing  remedies  for  the  injury  done  by  the  rose  bug,  we  must 
report  our  trial  of  Mr.  E.  S.  Carman's  hot  water  treatment.  Early  in  the 
season  Mr.  Carman  sent  us  an  advance  printed  slip  from  his  paper,  th^ 
Rural  New  Yorker,  stating  that  he  had  found  that  hot  water,  considerably 
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below  the  temperature  limit  of  injury  to  the  foliage,  would  kill  the  rose 
chafer.  We  were  requested  to  try  this  remedy  and  report.  We  made  as 
full  a  trial  as  the  limited  number  of  insects  at  our  command  would  permit. 
We  found  that  water  at  the  temperature  of  130°  F.  was  fatal  to  the  chafers 
in  every  case,  while  in  no  case  was  foliage  injured  by  being  sprayed  with 
water  below  150*^  P.  Leaves  dipped  into  water  at  150°  P.  were  badly 
injured.  We  sprayed  on  a  cool  day  and  found  it  diflScult  to  keep  the  water 
at  the  proper  temperature;  we  think  we  can  safely  say  that  this  remedy  is 
totally  ineffective  except  it  be  used  on  warm  days.  We  found  on  a  hot  day 
at  noon  time,  water  which  in  the  barrel  was  150"  P.  was  145°  four  feet 
from  the  end  of  a  six  foot  hose  used  on  a  force  pump.  Our  experiments 
proved  that  we  could  not  use  a  spray  nozzle  even  on  a  hot  day  and  keep 
the  proper  temperature  above  130  P.  in  actual  practice.  By  using  a  com- 
mon nozzle,  we  can  apply  the  hot  water  sufficiently  hot  to  kill.  The  hose 
after  once  heated  cools  the  water  but  little,  and  water  at  150°  P.  in  the 
tank  or  barrel,  will  still  be  above  130°  P.  several  feet  from  the  end  of  the 
hose.  From  our  limited  experiments  on  the  beetles  and  quite  extended 
experiments  with  hot  water,  we  are  led  to  hope  that  on  hot  days,  by  using 
a  common,  not  a  spray  nozzle,  we  may  be  able  to  fight  the  rose  chafer  suc- 
cessfully with  hot  water.  We  would  take  two  barrels  of  water  in  our  wagon 
one  boiling  hot,  the  other  at  150°  P.  By  dipping  from  the  former  into  the 
latter  we  could  easily  keep  it  at  the  desired  temperature.  While  we  look 
with  hope  upon  this  treatment,  we  look  with  more  favor  on  the  kerosene 
emulsion,  which  to  make  assurance  doubly  sure  may  also  be  hot,  when  we 
would  combine  both  agents  in  the  work  of  destruction.  We  also  tried 
hot  water  on  the  squash  bug,  Anasa  tristis,  but  with  no  success.  It 
requires  165°  P.  to  kill  them,  while  150°  P.  kills  the  plants. 

FIGHTING   THE   HOLLYHOCK   BUG. 

Last  year  and  this  our  hollyhocks  were  attacked  by  a  green  bug, 
Orthotyius  (Paallus)  delicaius  tJhl.  We  find  this  attacks  the  noUyhocks 
worse  than  any  other  plant,  though  we  find  it  also  on  the  common  mallow. 
We  therefore  call  it  the  hoUyhock  bug. 

As  we  do  not  know  of  any  description  of  this  bug  in  any  bulletins, 
reports,  or  accessible  treatises  on  economic  insects,  we  give  the  following: 

DESCRIPTION  OF  IMAGO  (  FIG.  1.) 

Color  bright  green.  Head  yellowish,  triangular,  broad.  Eyes  globular, 
yellowish,  with  a  dark  center.  Antennse  nearly  as  long  as  the  body,  four- 
jointed,  hairy,  yellowish  at  base  becoming  dusky  towards  the  last  joint,  which 
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is  nearly  black.  Hairs  on  first  two  joints  dark, 
on  last  two  light.  First  joint  heavy,  short  and 
black  at  base;  second  four  times  as  long  as 
I  first,  third  two-thirds  as  long  as  second,  fourth 
one-half  as  long  as  thitd;  all  but  the  first  loint 
slender.  Rostrum  {Fig.  1,  a)  or  beak  yellow- 
ish; four  joints;  reaches  to  middle  legs.  First 
joint  robust,  the  remaining  three  slen- 
der, the  last  one  longest  and  black  except 
at  base.  Pronotum — upper  part  just  back  of 
^  head — trapezoidal,  widest  behind,  yellowish 
varying  to  green.  The  posterior  two-thirds  is 
often  distinctly  green.  A  depressed  trans- 
verse line  cuts  off  from  the  front  about  one- 
third,  which  pwart  is  also  divided  by  a  longitud- 
Fio.i.  inal  median  line,  into  equal  portions  each  of 

which  has  a  central  rounded  elevation.  The  pronotum  is  margined. 
The  scutellum  varies  in  color  and  is  green  or  yellowish.  The  legs  like 
the  whole  underside  are  greenish  yellow;  the  feet  or  tarsi  black  at  base 
and  tip  and  light  in  the  middle.  The  claws  are  black.  The  hemelytra 
or  wing  covers  are  green.  The  clavus  (jFVgr.  i,  d)  is  dark  green;  the  corium 
{Fig.  1,  e)  lighter;  the  embolium  {S^ig.  lyf)  is  narrow  and  still  lighter, 
though  the  depressed  line  separating  it  from  the  corium  is  very  deep 
green.  The  cuneus  {Fig.  i,  gr)  is  indistinctly  differentiated.  The  whole 
upper  portion  of  head,  thorax  and  base  of  wing  covers  is  specked  with 
short  stiff  black  hairs.  The  membrane  {Fig.  1,  /t)  is  smoky,  with  a  wide 
greenish  basal  margin  which  is  dusky  centrally  and  abreviated  externally. 
The  narrow  internal  margin  of  the  membrane  is  black.  The  insect  is  a 
little  more  than  four  mm.  (16-100  in.)  long  and  about  one-third  as  broad. 
These  bugs  are  a  very  serious  enemy  to  the  hollyhock.  They  swarm 
upon  these  plants  early  in  the  season,  and  often  so  suck  out  the  juices  or 
sap  that  the  plants  become  blighted  and  not  infrequently  wither  and  die. 
This  year  we  treated  these  insects  with  the  kerosene  hard  soap  emulsion 
(No.  2),  the  pyrethro-kerosene  emulsion  and  with  sludgite.  The  plants 
treated  with  the  two  emulsions  were  entirely  freed  of  the  pests  while  the 
sludgite  apparently  did  no  good. 


THE  YELLOW-LINED    CURRANT   BUG. 

This  insect  (Fig.  2)  is  not  uncommon  in  Michigan,  and  is  easily  found 
every  summei:,  but  the  past  season  they  have  been  uncommonly  numerous 
and  destructive.     We  have  had  as  many  as  three  letters  a  day  complaining 
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Pio.  2. 


of  this  insect,  and  inquiring  for  means  to 
lessen  its  numbers  and  destruction.  While  it 
sucks  the  juices  from  many  plants,  it  works 
most  seriously  on  the  currant,  and  so  we  pro- 
pose the  name,  YeUoto-IAned  Currant  Bug, 
The  scientific  name  is  Pcecilocapsus  Itneaius 
Fab.  The  following  brief  description  will 
enable  any  one  to  easily  identify  this  annoy- 
ing pest.  The  bug  is  bright  yellow,  lined 
with  black,  though  the  heavy  black  lines 
cause  it  to  appear  as  if  lined  with  yellow. 
The  head,  anterior  margin  of  the  thorax,  base 
of  antennse,  rostrum  or  beak,  and  entire  under 
parts,  orange.  Eyes,  antennae,  clypeus,  lab- 
rum,  ^int  of  beak  and  shading  on  under 
side  of  abdomen,  black.  Eyes  subglobular, 
prominent.  Antennae  slender  and  nearly  as 
long  as  the  bodv.  First  joint  almost  half  as  long  as  the  second,  third  joint 
a  little  longer  than  the  first,  and  fourth  about  half  as  long  as  the  third. 
Rostrum  or  beak  slender,  reaching  anterior  legs.  Pronotum  yeUow,  margined 
anteriorly  with  a  depressed  orange  band.  The  posterior  yellow  portion 
bears  four  black  lines.  The  central  lines  are  broad,  the  lateral  narrow  and 
marginal.  None  of  these  lines  reach  anteriorly  beyond  the  yellow  area.  The 
scutellum  has  a  broad  central  area  of  yellow,  margined  on  each  side  with  a 
black  triangle.  The  legs  are  yellow,  with  black  specks  on  the  femora  and 
tibiae.  The  tips  of  the  tarsi  are  black.  The  thickened  portions  of  the 
hemelytra,  or  wing  covers,  are  yellow,  each  bearing  two  conspicuous  black 
lines.  The  inner  lines  are  broad,  the  outer  ones  narrow.  The  outer  or 
narrow  lines  are  broken  near  the  end,  so  that  a  black  dot  appears  on  each 
cuneus.  A  narrow  margin,  both  inner  and  outer,  on  each  wing  cov^r,  is 
yellow;  also  a  central  line  which  is  about  as  wide  as  the  narrow  black  line 
just  outside  of  it.  The  membrane  is  nearly  black,  with  an  oval  anterior 
area  on  each  wing  cover,  which  is  bounded  by  a  heavy  black  line.  Tliis 
area  does  not  reach  the  outer  margin  of  the  wing.  The  length  of  the 
insect  is  seven  mm.  (28-100  in.)  long  and  the  breadth  is  3  mm.  (12-100  in.). 
We  sprayed  these  striped  currant  bugs  on  the  bushes  and  in  the  labora- 
tory with  both  kerosene  emulsion  Nos.  1  and  2,  and  with  pyrethro-kerosene 
emulsion.  There  were  almost  too  few  bugs  on  the  currant  bushes  to  make 
the  experiments  satisfactory,  but  in  the  field  and  in  the  laboratory  both 
applications  killed  the  insects,  and  the  bushes  in  the  garden  were  freed  of 
the  blighting  bugs.  We  also  tried  sludgite  on  these  striped  currant  bugs 
and  killed  them,  but  to  do  this  we  immersed  the  bugs  in  the  liquid.  Our 
experiments  with  sludgite  are  not  encouraging. 


THE   SQUASH    BUG. 

The  old-time  enemy  of  the  squash,  Anasa  tristis,  De  G.,  is  too  well 
known  to  need  description.  The  brown  egg  clusters,  the  dull  yellowish 
larvae  and  pupae,  the  black  imago,  are  all  familiar  to  every  gardener.  Their 
destructive  work  on  squashes  and  other  cucurbitaceous  plants  is  too 
obvious  to  escape  attention.  The  mature  bugs  hibernate  in  winter  and 
often  appear  in  devastating  numbers  in  early  spring  when  the  plants  are 
small  and  illy  able  to  resist  the  attack.     S(X)n  the  egg  clusters  are  seen  on 
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the  leaves  and  not  long  after  the  young  larvae  appear.  These  will  be  found 
of  all  sizes  through  the  summer  and  into  the  autumn.  To  fight  these 
insects  successfully  is  a  most  diflScult  undertaking.  Trapping  them  under 
boards  at  night,  and  gathering  and  killing  them  very  early  the  next  morn- 
ing, before  tney  have  dispers^,  is  a  laborious  proceeding.  Hand  picking, 
and  sweeping  or  brushing  them  into  a  vessel  containing  kerosene  oil  is  still 
more  hard  and  irksome.  We  had  hopes  that  we  could  use  the  kerosene 
'emulsion  or  at  least  the  pyrethro-kerosene  emulsion  successfully  in 
destroying  these  bugs,  but  on  tne  old  bugs  we  fail  entirely.  We  have  not 
been  able  to  kill  them  except  we  used  an  emulsion  so  strong  that  we  also 
killed  the  plants.  We  can  kill  the  eggs  and  nymphs  with  either  emulsion 
but  not  the  mature  bugs.  Pyrethrum  either  as  powder  or  in  the  liquid  form 
has  no  effect  on  the  imago,  and  so  we  were  not  greatly  surprised  that  the 
pyrethro-kerosene  emufeion  was  not  superior  to  the  simple  kerosene 
•emulsion.  As  we  have  no  good  remedy  for  this  mature  squash  bug  it  is 
very  desirable  that  one  be  discovered. 

KEROSENE   EMULSION   FOR   PLANT   LICE. 

As  yet  we  have  never  used  kerosene  emulsion  in  vain  to  kill  aphides  or 
plant  lice.  We  believe  a  good  one-fifteenth  kerosene  emulsion  thrown  on 
with  force,  by  a  good  force  pump  so  as  to  touch  every  louse  will  always 
give  satisfaction.  Hundreds  to  whom  we  have  recommended  this  specific 
tor  these  insects,  have  reported  absolute  success,  while  occasionally  a  per- 
son has  complained  of  failure.  In  the  last  case  we  believe  that  the  emul- 
sion was  faulty,  or  more  probably  its  use  was  delayed  till  the  leaves  had  so 
<;urled  up  as  to  protect  the  lice,  or  perhaps  the  liquid  was  thrown  on  so 
mildly  that  it  failed  to  strike  many  of  the  lice,  and  so  of  course  would  not 
kill  them.  It  must  be  remembered  that  this  kills  by  contact.  We  wish 
to  urge  ag^in  the  wisdom  of  an  early  treatment  of  plant  lice,  just  before 
the  eggs  hatch  or  just  as  the  young  lice  come  from  the  eggs.  Then  the 
buds  are  just  opening,  the  leaves  are  still  in  the  bud,  and  it  is  easier  and 
much  more  economical  to  spray  thoroughly  than  it  is  to  wait  till  the 
foliage  is  fully  out.  More  than  this,  each  day  that  we  wait  takes  just  so 
much  vigor  from  the  tree,  and  this  in  the  early  spring,  when  the  plant  or 
tree  needs  all  its  sap  for  its  growth  and  development.  The  plant  lice  pass 
the  winter  as  egg».  In  the  spring  the  little  black  eggs,  which  are  usually 
thick  about  the  buds,  hatch  just  as  the  buds  begin  to  swell  or  open.  All 
these  spring  lice  are  females  and  ovo-viviparous,  that  is,  the  lice  are 
brought  form  alive,  so  we  see  no  eggs  except  in  the  fall,  winter  and  early 
spring.  All  the  females  except  the  autumn  ones  produce  without  males, 
hence  the  increase  is  very  rapid.  It  is  wise,  then,  for^ every  gardener  and 
fruit  grower  to  note  what  plants  suffer  from  aphides  and  then  in  winter 
note  if  the  eggs  are  abundant  or  else  in  early  spring,  just  as  the  buds  begim 
to  open,  examine  to  see  if  the  young  lice  are  thick  on  the  buds.  In  case 
they  are,  the  kerosene  emulsion,  one-fifteenth  kerosene,  should  at  pnce  be 
lasted  onto  the  trees,  when  the  lice  will  be  quickly  exterminated.  Another 
advantage  of  this  early  treatment  is  the  less  likelihood  of  injury  to  the 
foliage.  We  applied  a  one-fifteenth  soft  soap  emulsion  (No.  1)  to  plums 
the  first  of  June.  It  killed  all  the  aphides  but  injured  the  foliage.  We  con- 
<5luded  that  it  was  a  case  of  the  "  last  straw,"  as  the  foliage  had  already  been 
much  injured  by  the  lice.  Prom  later  experiments  we  think  it  may  have 
heen  due  to  the  quality  of  the  soft  soai),  as  already  explained.     We  have  a 
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few  reports  that  the  kerosene  emulsion  is  powerless  to  kill  lettuce  lice  in 
forcing  houses  in  winter.  If,  after  observing  the  suggestions  given  above^ 
this  in  success  still  occurs,  we  would  urge  that  the  pvrethro-kerosene 
emulsion  be  used.  We  are  quite  sure  it  will  prove  fatal.  Indeed  pyre- 
thrum  extract  or  pyrethrum  in  water,  is  alone  generally  fatal  to  these 
lice.  If  the  pyrethro-kerosene  emulsion  were  applied  hot,  and  it  would  be 
no  more  diflScult,  say  at  a  temperature  of  130  P.,  we  would  have  yet 
another  element  of  destruction.  So  I  am  sure  our  lettuce  growers  need 
not  despair  of  success  because  of  the  lettuce  plant  louse. 

KEBOSENE  EMULSION   AND   THE  PEAK  AND  CHERRY   SLUG. 

We  find  that  the  kerosene  emulsion  is  quick  death  to  the  cherry  slug,. 
JSWbcampa  (Selandria)  cerasi.  In  case  a  tree  is  suffering  both  from  slugs 
and  plant  lice,  then  surely  we  should  use  kerosene  emulsion,  and  kill  two. 
birds  with  one  stone. 

KEROSENE  EMULSION   AND   THE  PEA   WEEVIL. 

As  is  well  known,  the  pea  weevil,  Brtichiis  pisi  Zdnn.,  is  a  very  common 
and  troublesome  insect  in  all  the  northern  states.  The  yellow  eggs,  often 
as  manv  as  eighteen,  are  glued  to  the  outside  of  the  pod.  On  June  16,  we 
sprayed  our  pea  vines  with  kerosene  emulsion,  marking  several  pods  on 
which  were  eggs,  and  noting  the  number  and  position  of  the  eggs;  June  25,, 
an  examination  was  made,  of  the  four  marked  pods,  and  not  a  single  larva 
was  found  in  the  peas.  An  extended  examination  of  the  pods  sprayed  did 
result  in  finding  some  larvae  but  by  no  means  as  many  as  were  found  in 
pods  or  vines  untreated.  We  think  there  is  very  little  doubt  but  that  the- 
use  of  kerosene  emulsion  would  reduce  the  injury  from  the  pea  and  bean 
w^vils  very  materially.  Whether  the  advantage  would  warrant  the  outlay 
for  any  but  those  Rowing  seed,  I  can  not  say.  We  also  tried  London 
purple  on  the  peas  m  the  same  way,  but  with  no  seeming  advantage. 

STRENGTH   OF   KEROSENE  EMULSION. 

A  large  number  of  experiments  were  made  June  30th,  and  repeated  two 
weeks  later,  to  determine  the  maximum  strength  of  lierosene  emulsion,, 
both  soft  soap  fNo.  1)  and  hard  soap  (No.  2)  and  of  pyrethro-kero- 
sene emulsion,  wnich  it  would  be  safe  to  use  on  our  cultivated  plants. 
The  experiments  were  tried  on  cucumbers,  squashes,  peas,  cabbage,  rasp- 
berry, rose,  currant,  grape,  quince,  peach,  plum,  apple  and  cherry.  As 
fifteen  experiments  were  tried  on  each  plant,  there  were  nearly  four  hun- 
dred in  all.  We  used  one  part  of  kerosene  to  10,  to  12i^,  to  15,  to  20,  and  to 
25,  of  the  soap  solution.  The  plants  were  examined  very  soon  after  treat- 
ment, and  again  some  days  later.  Our  conclusion  is  that  a  one-fifteenth 
hard-soap  emulsion  (No.  2)  is  safe  on  all  plants. 

We  cannot  say  that  of  the  soft  soap  emulsion  (No.  1),  though  it  haa 
been  true  in  our  experiments  of  previous  years.  In  a  few  cases  the  plants 
were  injured.  This  was  doubtless  due  to  the  quality  of  soap  as  already 
explained.  We  like  the  soft  soap  emulsion  and  like  the  full  quantity  of 
soap,  but  if  upon  trial  plants  are  injured,  the  amount  of  soap  may  be 
reduced  one-half.  We  found  we  could  safely  use  the  pyrethro-kerosene 
emulsion  on  all  plants  with  which  we  experimented  at  the  strength  of  one 


Digitized  by 


Google 


25O0LOGICAli    DEPARTMENT. 


246 


of  kerosene  to  twelve  and  one-half  of  the  sgap  solution.  Thus  with  our 
present  light,  we  recommend  a  one-fifteenth  kerosene  emulsion  and,  if 
necessary,  a  little  stronger  pyrethro-kerosene  emulsion,  one  part  of  kero- 
sene to  twelve  ,of  the  soap  solution.  This,  of  course,  implies  that  the 
-emulsion  shall  be  perleci.     There  must  be  no  free  oil. 


THE  OAK  CATBRPILLAB. 


This  caterpillar.  Edema  albifrons  A.  &  S.,  we  find  in  not  very  conspic- 
Tious  numbers  each  year.  This  season  it  has  come  in  armies  in  nearly  all 
I)ortions  of  central  and  southern  Michigan,  so  that  it  has  been  repeatedly 
referred  to  as  the  "Army  Worm."  This  is  a  Bombycid  or  silk  moth,  while 
the  old  army  worm,  Leucania  unipuncta,  Haw.,  is  a  Noctuid  moth.  The 
<5aterpillars  and  moths  are  wide  apart  in  relationship  and  appearance.  The 
true  army  worm  feeds  on  the  cereals,  this  on  the  oak.  JSnvironment  is 
often  kind  to  the  army  worm,  so  that  it  frequently  comes  upon  us  in  armies 
while  never  before  have  we  known  of  this  oak  caterpillar  appearing  in  such 
multitudes.  This  insect  may  well  be  called  the  White  Oak  Caterpillar, 
though  it  feeds  to  a  less  degree  on  other  oaks  and  on  maple,  beech  and  elm, 
and  very  rarely  on  hawthorn  and  apple.  Many  of  our  white  oak  forests 
in  central  Michigan  have  been  stripped  of  leaves  the  present  season,  so 
that  they  are  as  bare  as  in  late  spring  after  the  old  leaves  have  fallen. 

The  moth  (Pig.  4)  comes  in  June,  and  lays  her  eggs  on  the  leaves  of  the 
trees;  the  larvae  leed  in  late  August  and  September.  This  year  they  were 
so  common  that  bare  ground  underneath  the  trees  was  often  fairly  paved 
with  the  small  shot-like  fecal  pellets.  As  the  larvsB  become  fully  grown, 
(about  Sept.  15th  in  this  locality,)  the  caterpillars  eat  oflp  the  stems  so  that 
the  ground  beneath  the  trees  becomes  carpeted  with  the  fallen  leaves. 
Many  caterpillars  fall  to  the  ground  with  the  leaves,  and  then  seek  some 
fiuitable  place  in  which  to  spin  their  cocoons  and  pupate. 

Description  ofLarvce.  The  caterpillar  (Fig.  3)  is  very  easily  known  by 
its  very  prominent  reddish  brown  head,  and  a  conspicuous  red,  often  yellow, 
hump  on  the  next  to  the  last,  or  eleventh,  segment.  It  is  striped 
longitudinally  with  yellow,  black  and  white  lines.  The  four  yellow 
lines,  which  are  often  tinged  with  orange,  are  widest.  These  are 
lateral,  and  subdorsal,  and  so  arranged  as  to  divide  the  upper  half 
of  the  caterpillar  into  three  nearly  equal  stripes,  which  are  marked 
with  narrow  alternating  lines  of  white  and  black.  The  dorsal 
stripes  have  five  black  lines  and  four  white  ones.  The  black  ones 
are  widest  and  somewhat  broken.  The  stripes  between  the  yellow 
lines  on  each  side  have  four  white  and  three  black  lines,  and  here 
the  white  lines  are  widest,  especially  the  two  inner  ones.  The 
black  lines  are  somewhat  broken,  and  the  white  ones  dotted  with 
black.  The  spiracles  are  in  the  lateral  yellow  bands.  The  legs, 
under  surface,  all  below  the  lateral  yellow  bands,  segment  behind 
the  red  hump,  and  the  anal  plate  are  yellowish  white;  and  all  but 
the  legs  and  anal  plate  are  lined  or  dotted  with  black.  The  mature 
Fig.  3.    larva  is  four  cm.  (1.6  inches)  in  length. 


DESOBIPTION  OP  THE   MOTH. 


The  larva  pupates  between  the  leaves,  or  in  some  crevice,  in  very  slight 
cocoons.     The  pupa  is  finely  punctured.      The  moth  (fig.  4.)  is  gray  with 
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a  white  head,  a  white  V  shaped  spot  on 

the  front  of  the  thorax  and  a  conspicuous 

white  line  on  the  outer  half  of  the  front 

margin   of   the  auteriors  wings.      This 

has  a  sinus  on  the  hind  margin.      Back 

of  this   is   an   irregular   brownish  area 

which   is  broadest  and  darkest  at   the 

outer  end.      Two  very  dark  or  brownish 

^^'  **  lines  ruin  parallel  with  the  outer  margin 

ef  the  wings.     The  posterior  wings  are  dusky,  while  the  throax  is  dark 

gray  and  the  abdomen  light  gray.      The  moth  expands  three  and  one-half 

cm.  (1.4  inches.) 

As  before  stated  this  insect  is  usually  quite  rare,  at  least  not 
so  common  as  to  attract  general  attention.  Owing  doubtless  to  very 
favorable  circumstances,  which  enabled  the  insect  to  reproduce  rapidly,  we 
this  season  were  visited  by  the  hoard  of  caterpillars  which  have  awakened 
such  general  alarm;  very  likely  the  two  very  mild  winters  of  '89-'90,  and 
'90-'91,  were  the  favoring  conditions.  It  is  quite  possible  that  in  average 
winters  the  pupsB  are  destroyed,  while  in  the  past  two  winters,  nearly  all 
have  survived.  Thus  myriads  of  eggs  were  laid  and  a  multitude  of 
caterpillars  were  the  result.  We  need  not  expect,  then,  a  long  continuance  of 
this  oak  caterpillar  raid.  Possibly,  though  not  probably,  they  may  come  in 
equal  abundance  next  year.  That  they  will  continue  so  numerous  for  three 
or  even  two  years  is  not  at  all  likely.  Again,  any  insect  that  defoliates  the 
trees  so  late  in  the  season  as  September,  does  comparatively  little  damage. 
The  insect  in  this  case  anticipates  frost  or  maturity  but  very  slightly,  and 
the  leaves  have  really  done  their  work  for  the  season.  Thus  I  am  sure  that 
we  may  suffer  no  anxiety  because  of  these  insects.  It  is  more  than  likely 
that  we  shall  never  see  a  like  outbreak  again.. 

THE   WHITE   PINE   SAW   FLY. 

For  many  years  this  saw-fly  (Fig  6),  Laphyrus  dbbotii  Leach^  has  been 
no  insignificant  pest  on  the  ornamental  pines  in  the  parks  and  door  yard& 
of  Michigan.  We  have  received  it  from  nearly  every  county  of  the  State,, 
and  have  always  recommended  spraying  the  tree  with  the  arsenites,. 
London  purple  or  Paris  green,  which  has  in  every  case  quickly  destroyed 
the  destroyers. 

The  Larva  (Fig.  5)  is  very  light  yellow  or  straw  color  and  has  a  black 
head  and  four  longitudal  rows  of  black  spots,  which  are  nearly  square  in 

the  side  rows  and  elongated  in  the  upper  rows. 
The  larv8B  of  the  saw  flies  are  called  slugs,  for 
I  often,  as  noted  in  the  very  common  pear  and 
^«-  *•  cherry  slug,  they  secrete  a  slime  which  alway& 

covers  their  bodies.  These  slugs  do  not  secrete  the  slime.  Slug,  unlike 
all  other  larvae,  have  eighteen,  twenty,  or  twenty-two  legs — the  six  jointed 
legs  just  back  of  the  head,  and  twelve,  fourteen,  or  sixteen,  non-jointed 
pro-legs,  as  the  abdominal  legs  are  called.  This  white  pine  slug  has  the 
full  number,  twenty-two.  Many  caterpillers  have  sixteen  legs,  which  is  the 
maximum  number  in  all  other  larvee  except  the  slugs.  The  length  of  the 
full  grown  slug  is  22  mm.  ( .88  inches).  TChe  larvae  reed  on  the  pme  leaves 
from  July  to  November,  though  the  insect  is  single  brooded.  When  full 
grown  it  passes  to  the  earth  and  forms  a  thick,  oval,  watertight,  light  brown 
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cocoon  in  some  hiding  place  or  between  the  leaves.  The  pupa  is  not 
especially  peculiar  except  that  it  has  a  very  large  broad  thorax  and 
abdoman. 

The  Imago.     The  female,  white  pine  saw-fly  (Fig.  6)  comes  in  June  to 

lay  her  eggs.  She  is  brown, 
though  often  the  margin  of 
the  thorax  and  the  sides  of 
I  the  abdomen  are  more  or  less 
marked  with  black.  The  eyes 
and  (K-elli  are  dark,  and  the 
antennae  are  black  and  pectin- 
ate. The  length  of  the  female 
is  eight  mm.  (.32  inches,)  and 
about  one-haljf  as  broad.  The 
male  is  black,  except  the  legs, 
which  are  a  light  yellow,  and 
the  tip  and  under  side  of  the 
abdomen, 
Pig. 6.  which    are 

light  brown.     It  is  smaller  than  the  female,  being  only 
six  mm.  ( .24  inch)  long.    The  antenna  of  the  male  (Fig.     ^^_ 
7)  are  very  broadly  pectinate;  there  are  seventeen  of  the  Pio.  7. 

wa/>fiTiafirkna  Antonna  of  male  graat- 

pectmations.  ly  magnified. 

WHITE   PINE   SAW-FLY   PARASITE. 


unuer  siue  oi  me 


This  insect  is  greatly  held  in  check  by  a 
beautiful  chalcid  fly,  (Fig.  8,)  Perilampus 
hyalinus,  Say.  We  append  the  original 
description:  Green;  wings  hyaline;  inhabits 
Pennsylvania;  body  green,  punctured;  scutel 
much  elongated,  slightly  emarginated;  wings 
hyaline,  immaculate;  abdomen  very  short, 
wide,  triangular,  very  convex  above  and 
beneath,  violaceous;  tarsi  yellowish;  anterior 
tibiae  honey  yellow;  length  less  than  one-fifth 
of  an  inch.  Differs  from  the  P.  triangularis 
in  being  destitute  of  the  duskv  wing-tips,  and 
Fig.  8.        ^  ill  having  punctures  instead  of  strisB. 

Those  that  we  have  reared  agree  very  closely  with  Say's  description. 
We  would  only  add  antennce,  eyes  and  claws  black;  veins  of  wings  brown; 
knees  and  distal  half,  more  or  less,  of  mididle  and  posterior  tibiae  honey 
yellow.  We  have  reared  these  in  the  laboratory  in  April,  and  also  in 
June  and  July.  This  is  one  of  our  largest  and  most  beautiful  chalcid  flies. 
While  this  article  has  been  written  wholly  by  Prof.  Cook,  so  much  of 
the  work  has  been  done  by  Mr.  G.  C,  Davis  that  the  plural  pronoun  has 
been  used  when  possible.  So  much  and  so  valuable  has  been  Mr.  Davis' 
part  in  the  work  that  he  very  justly  appears  as  joint  author.  The  draw- 
ings, except  figures  5,  6  and  7,  were  made  by  Mr.  G.  C.  Davis.  No.  5  by 
Mr.  F.  J.  Niswander,  and  Nos.  6  and  7  by  Mr.  C.  F.  Baker. 

A.  J.  COOK, 
Agricultural  College.  Mich.  )  G.  C.  DAVIS. 

June  30,  1891,  \ 
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NO.    77.     BOTANICAL    DEPARTMENT. 

COMPARING  THE   YIELD  OP   OLD   MEMX)WS   WITH   THOSE 
RECENTLY   SEEDED. 

The  experiments  described  below  were  made  on  five  and  one-half  acres 
of  rather  low,  stiff,  clay  land,  which  had  been  continuously  pastored  for  at 
least  twenty-five  or  more  years. 

In  the  year  1888,  this  field  was  thoroughly  tile-drained  and  plowed, 
excepting  four  plats,  somewhat  remote  from  each  other,  of  variable  size, 
comprising  from  25  to  78  square  rods  each. 

On  two  sides  of  two  of  these  permanent  grass  plats  and  on  four  sides  of 
the  other  two  there  were  sown  plats  thirty  feet  square  each  of  several  sort6 
of  clovers  and  grasses,  either  pure  or  in  mixtures  for  comparison. 

The  grasses  were  sown  in  the  autumn  of  1888,  the  clovers  and  alfalfa  in 
the  spring  of  1889.  Of  these,  the  slowest  sorts  in  making  a  permanent  show 
.were  meadow  foxtail  {Alopecurus  pratensis),  June  grass  {Poa  pratensis)^ 
fowl  meadow  grass  {Poa  seroUna)^  red-top  {Agrostis  alba). 

In  each  of  the  four  plats  of  permanent  meadow  there  were  staked  out 
in  the  spring  what  seemed  to  be  the  best  square  rod  we  could  find,  also 
another  of  medium  vigor,  and  a  third,  the  jxxjrest,  making  in  all  twelve 
separate  square  rods  of  such  meadow  for  the  test. 

Some  feet  from  the  margin  of  each  of  the  contiguous  newly  seeded  plats 
was  selected  one  square  rod.  From  time  to  time  as  any  of  these  plats  were 
in  condition  for  cutting,  when  destitute  of  rain  or  dew,  the  grass  was 
mowed,  weighed  at  once,  then  well  dried  and  weighed  again. 

The  grasses  of  the  oldpasture  consisted  almost  entirely  of  Timothy, 
June  grass  and  red-top.  Usually  these  were  in  nearly  equal  proportions, 
but  sometimes  one  predominated  or  one  was  present  only  in  moderate 
quantity. 

The  mixture  of  eight  sorts  referred  to  consists  of  Timothy,  tall  oat  grass, 
orchard  grass,  tall  fescue,  fowl  meadow  grass,  red  clover,  mammoth  ciover, 
and  Agropyrum  tenerum.  The  latter  is  a  wild  grass  from  the  west  As 
was  anticipated,  the  results  showed  that  the  land  was  not  well  adapted  to 
growing  orchard  grass,  tall  oat  grasS;  nor  alfalfa. 

Much  to  my  regret,  the  records  of  the  yields  for  the  first  year,  1889,  were 
lost  in  the  burning  of  the  Botanical  Laboratory  but,  nevertheless,  the 
results  for  1890  and  1891  seem  to  me  worth  printing. 

From  memory,  I  estimate  that,  during  the  first  year  of  the  trial,  the  - 

}rield  of  the  following  named  grasses,  among  those  recently  sown,  was  very 
ight:  meadow  foxtail,  June  grass,  fowl  meadow  grass  and  red-top,  while 
the  old  pasture  was  already  established  and  ready  to  cut  an  average  yield 
the  first  year  of  the  trial.  The  newly  seeded  plats  were  kept  thoroughly 
weeded,  so  that  nothing  was  allowed  to  make  much  of  a  start  excepting 
what  was  sown  there. 

In  efforts  to  keep  the  plats  pure,  June  grass  and  white  clover  caused  us 
more  trouble  than  all  other  weeds  combined.  This  constant  weeding  was 
one  of  the  causes  which  reduced  the  thickness  of  the  sod  on  some  of  the 
plats,  especially  that  of  red-top,  meadow  foxtail  and  alfalfa,  while  very 
little  weeding  was  needed  on  the  plats  of  Timothy,  June  grass,  fowl  meadow 
grass,  red  clover,  mammoth  clover,  and  almost  no  weeding  on  the  newly 
seeded  mixture  of  eight  sorts  nor  on  the  permcment  pasture. 
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The  season  of  1890  was  very  favorable  for  the  yield  of  meadows,  while 
that  of  1891  was  not  so  favorable.  -As  the  figures  show,  the  following  plats 
nearly  "  ran  ont"  during  the  last  year  of  the  trial,  viz.:  alsike  clover,  per- 
ennial rye  ^rass,  some  plats  of  tall  oat  grass,  and  some  of  the  orchard  graaa. 
The  following  table  snows  the  yield  of  each  square  rod,  green  and  dry, 
during  the  years  1890  and  1891.  The  fifth  and  sixth  columns  show  the 
average  yield  of  each  sort  for  the  two  years: 
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SOME   GEKEBAL   CONCLUSIONS. 

1.  Seasons  vary,  causing  great  variations  in  the  yield  of  ^rass. 

2.  The  plats  are  few  and  small  and  the  soil  of  one  quahty,  a  stiff  olay, 
which  quickly  becomes  puddled  when  wet  and  cracks  open  during  a  long 
drouth;  better  adapted  tor  some  grasses  than  for  others. 

3.  On  account  or  changes  of  weather  one  could  not  feel  sure  that  the 
cut  from  each  plat  was  always  equally  well  dried,  previously  to  the  second 
weighing,  although  from  one  to  three  weeks  was  allowed.  In  no  case  was 
the  clip  allowed  to  remain  out  over  night  or  to  get  wet. 

4.  Alsike  clover,  some  parts  of  the  orchard  erass,  tall  oat  grass  and  per- 
ennial rye  grass  have  nearly  run  out,  while  reS  clover  may  be  expected  to 
die  the  coming  winter. 

5.  The  average  yield  of  the  natural  sod  in  all  cases  was  light  when  com- 
pared with  most  plats  recently  seeded.  Observe  that  the  last  column  gives 
weights  in  the  order  of  size. 

6.  We  have  no  accurate  statement  to  make  in  regard  to  the  relative 
value  of  these  grass  and  clovers  as  determined  by  chemical  analysis  or  by 
feeding. 

7.  Chie  of  the  most  striking  points  is  the  large  yield  of  the  plats  sown 
with  a  mixture  of  eight  sorts.  If  these  sorts  are  properly  selected  such 
results  of  mixtures  will  almost  invariably  follow. 

8.  Whether  to  keep  arable  lands  of  the  farm  in  permanent  pasture  or 
meadow,  in  this  State,  will  depend  on  many  circumstances,  among  which 
may  be  menti6ned  the  following,  viz. :  The  risk  of  having  the  grasses  of 
the  old  sod  injured  by  insects,  by  the  cold  of  winter  or  the  (£rouths  of 
summer,  and  the  cost  of  seed  and  labor  in  breaking  up  and  re-seeding  every 
two  or  three  years.  As  shown  by  other  experimenters,  permanent  grass 
lands  accumulate  a  surplus  of  nitrogen,  which  is  just  what  is  needed  for 
most  other  crops. 

9.  The  resulte  would  doubtless  be  very  different  if  repeated  on  other 
kinds  of  soil. 

W.  J.  BEAL, 
Professor  of  Botany  and  Forestry. 
Botanical  Department,  Oct.  31,  1891, 
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NO.    78.     VETERINARY    DEPARTMENT. 
GLANDERS    AND    FARCY. 


Owing  to  the  repeated  inquiries  coming  to  this  department  for  informa- 
tion, concerning  the  various  phases  of  the  above  diseases,  it  has  been 
deemed  advisable  to  point  out  the  principwil  features  in  connection 
with  them,  through  a  bulletin. 

Before  describing  these  disorders  it  may  be  well  to  state  that  investi- 
gators in  all  parts  of  the  world,  have  concluded  that  the  two  complaints  are 
only  different  manifestations,  of  one  and  the  same  disease;  this  has  been 
shown  time  and  again,  through  the  operation  of  inoculation,  where  the 
discharge  from  a  farcy  bud,  was  implanted  beneath  the  skin  of  a  healthy 
and  susceptible  animal,  and  glanders  in  the  course  of  time  would  make  its 
appearance.  On  the  other  hand,  if  the  discharge  from  a  glandered  animal 
was  manipulated  in  the  same  way,  farcy  would  be  liable  to  follow;  though 
it  is  not  to  be  inferred  that  because  we  inoculate  with  the  virus  of  farcy^ 
we  will  of  necessity  get  glanders,  or  vice  versa,  indeed,  you  may  have 
both  manifestations  of  the  disease,  in  the  same  animal  at  the  same  time, 
no  matter  whether  the  operation  is  performed  with  glanders,  or  farcy 
virus 

The  term  glanders  is  applied  to  the  disease  when  the  interior  of  the 
nose,  the  lungs,  or  other  portions  of  the  organs  of  respiration  are  affected,, 
while  the  term  farcy  is  used  when  superficial  parts,  the  skin,  etc.,  of  the 
body  are  invaded.  As  I  inquire  into  the  nature  of  the  two  diseases,  farcy 
appears  to  me  to  bear  about  the  same  relation  to  glanders,  that  lupus  does 
to  pulmonary  tuberculosis  in  the  human  family. 

Ulanders  is  a  disease  which  is  invariably  described  as  belonging  to  the 
equine  race,  and  which  is  transmitted  from  it  to  other  animals;  just  what 
grounds  there  are  for'  this  assertion  is  not  made  clear,  though  it  may  be 
accounted  for  by  the  fact,  that  the  disease  has  been  recognized  for  centuries 
as  a  malignant  disorder  among  horses,  while  it  has  not  been  even  sus- 
pected among  other  animals,  until  a  comparatively  recent  date;  indeed,  it 
is  only  within  the  last  seventy  years,  that  the  disorder  has  been  recognized  in 
the  Imman  family,  when  in  lo22,  it  was  first  described  by  Schilling,  but  it 
is  no(  to  be  supposed  for  a  moment  that  this  was  the  first  invasion  of  the 
human  family  by  the  microbe  of  this  disease;  indeed,  it  may  be  regarded 
as  an  open  question  whether  the  human  race  first  contracted  it  from  the 

S[uine,  or  the  equine  from  the  human.  We  are  told  in  the  second  book  of 
OSes  (presumably  written  about  1,600  years  before  the  Christian  era)  that 
the  ashes  which  he,  Moses,  took  of  the  furnace  and  sprinkled  before  Pharaoh 
became  a  boil  breaking  forth  with  blains  (ptistules)  upon  man  and  beast. 
Now,  if  these  blains,  or  pustules,  were  the  same  as  we  recognize  in  the 
glander-farcy  pustules,  why  surely  the  human  race  has  as  much  to  do  with 
the  origin  of  the  disease  as  the  equine. 

Glanders  is  known  under  a  variety  of  synonyms,  but  the  only  one  that 
we  are  concerned  in,  besides  farcy,  is  the  term  Equina,  which  is  given  to  it 
when  it  invades  the  human  race,  although  the  term  Malleiis  humiduSy 
used  by  early  writers,  might  be  an  appropriate  one  to  call  the  complaint 
at  the  present  day,  not  only  because  malleus  has  reference  to  evil  things, 
and  humidus  applies  to  the  moist  discharge,  but  because  the  discoverers 
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of  the  micro-organism  which  causes  the  complaint,  have  given  it  the  name 
of  bacillus  malTei, 

The  geographical  distribution  of  this  disorder,  was  somewhat  limited 
until  the  commercial  intercourse  between  countries  began  to  assume 
extensive  proportions,  and  now  that  horses  are  so  easily  exported  from  one 

fart  of  the  world  to  another,  we  find  this  disease  disseminated  with  them, 
t  is  said  not  to  have  been  kiiown  in  America,  till  the  close  of  the  last  cen- 
tury; since  then,  through  the  exposure  .of  military  campaigns,  shipping 
horses  from  one  part  to  another,  etc.,  etc.,  it  has  become  pretty  generally 
diffused  over  this  continent.  Condemned  horses  from  the  United  States 
army,  at  the  close  of  the  late  civil  war,  are  credited  with  having  distrib- 
utea  the  virus  of  glanders,  far  and  wide. 

THE  CAUSE 

of  this  disease,  has  been  wrapped  in  the  greatest  obscurity  until  very 
recently;  indeed,  it  was  not  until  the  year  18o2,  that  the  microbe  causing 
it,  was  isolated,  cultivated,  and  otherwise  shown  to  be  the  sole  fac- 
tor in  the  production  of  the  conjplaint.  But  even  supposing  that 
the  baoillus  mallei  is  the  direct  cause  of  this  complaint,  we  must  not 
forget  that  improper  sanitary  surroundings  have  a  great  deal  to  do  with 
the  development  of  the  disease.  We  think  it  reasonable  to  suppose  that 
those  environments  which  are  not  conducive  to  robust  health  are  likelj, 
perhaps  indirectly,  to  cause  glanders,  for  they  will  deplete  an  animal  in 
such  a  way  as  to  render  it  more  susceptible  to  the  influence  of  the  materies 
morbi',  hence  catarrhal  fevers  are  liable  to  run  on  to  glanders.  Sometimes 
an  animal  depleted  by  a  severe  operation  will  contract  it.  At  one  time  it 
was  thought  that  the  crowding  of-  horses- in  the  hold  of  a  ship,  with  the 
hatchways  closed,  owing  for  instance  to  inclement  weather,  would  be 
almost  certain  to  cause  this  disease,  but  if  we  are  to  place  any  reliance  in 
the  germ  theory  of  the  malady,  then  such  crowding  qs  a  cause  of  it  must 
at  once  be  discarded,  though  the  surroundings  would  be  most  favorable  to 
the  growth  of  the  ^erm,  if  present. 

Again,  long  military  campaims  were  thought  to  be  a  fertile  source  of 
the  complaint,  and  no  doubt  tney  are,  but,  I  must  add,  indirectly.  That 
military  campaigns  serve  as  excellent  institutions  for  the  dissemination  of 
the  disorder  cannot  be  denied  with  the  statistical  information  we  have  of 
the  marked  increase  in  the  number  of  cases  during  the  recent  civil  war  of 
this  country,  also  in  the  Franco-German  war;  the  Crimean  war  and  hosts 
of  other  similar  engagements,  all  bear  evidence  pointing  in  the  same 
direction,  which  is  no  doubt  to  be  accounted  for  largely  by  the  depleting 
influence  of  hard  work  a^d  comparatively  poor  care  the  horses  get; 
then  the  huddling  together  of  vast  numbers  of  animals  gives  a  favorable 
opportunity  for  the  spread  of  the  microbe  from  animal  to  animal.  Glan- 
ders has  long  been  regarded  as  a  communicable  disease,  but  to  prove  its 
contagious  nature,  a  somewhat  interesting  experiment  was  tried  at  the 
Alf ort  Veterinary  College,  where  several  hundred  apparently  sound  horses 
had  some  glandered  ones  turned  amongst  them;  in  time  the  disease  spread 
to  such  an  extent  that  its  contagious  nature  could  scarcely  be  denied. 

The  question,  can  one  animal  contract  the  disease  from  another  by 
simply  breathing  its  breath,  is  often  asked,  but  the  experiment  of  Kenault 
goes  to  show  that  healthy  horses  can  breathe  the  breath  of  their  glandered 
neighbors  with  impunity,  and  not  contract  the  disease.     He  conducted 
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the  experiment  by  arranging  tubes  of  canvas  in  such  a  manner  as  to  force 
a  large  number  of  healthy  horses  to  breathe  the  expired  air  of  glandered 
ones  for  an  hour  and  a  half  each  day  for  seven  days,  but  was  unable  to 
produce  the  disease  in  a  single  instance.  It  would  be  dangerous  to  con- 
clude from  the  above  experiment,  that  air  expired  by  a  horse  with  glanders 
is  safe  under  all  circumstances,  for  while  it  may  be,  and  probably  is,  when 
sent  for  some  distance  through  a  canvas  tube,  yet  if  a  horse  snorts,  or 
sneezes,  or  even  breathes  unusually  hard,  it  is  more  than  likely  that  the 
expired  air,  for  the  time  being,  wiU  be  loaded,  to  a  greater  or  less  extent, 
with  the  microbes  of  the  disease,  and  then  it  is  very  dangerous,  being 
poisoned  with  this  contagium;  but  if  this  same  air  be  nltered,  through  the 
settling  of  the  microbes  by  gravitation,  or  by  the  air  passing  through  certain 
filtering  fabrics,  then  it  may  be  just  as  pure  and  healthy  as  it  was  before 
it  entered  the  diseased  horse's  lungs,  as  far  as  glanders  is  concerned. 

DISSEMINATION  OF  THE  DISEASE. 

The  virus  of  glanders  is  usually  spread  through  careless  stable  attend- 
ance; through  public  watering  troughs;  also  by  tne  matter  of  the  discharge 
drying  upon  harness,  blankets,  and  the  like,  for  after  it  dries  it  is  readily 
distributed  by  currents  of  air,  and  this  dust,  if  exposed  to  a  certain  degree 
of  heat  and  moisture,  will  grow  and  produce  its  characteristic  effect  upon 
susceptible  animals  with  tolerable  certainty,  if  it  gets  into  the  interior  of 
their  economy. 

IN  DEFINING   THIS  COMPLAINT, 

it  may  be  said  to  be  a  malignant,  contagious  disease,  due  to  the  presence 
of  a  specific  micro-organism,  known  as  tne  Bacillus  mallei, 

THE  SYMPTOMS 

♦ 

of  the  disorder,  seem  easier  to  comprehend  when  they  are  described  under 
four  heads,  viz. :  chronic  glanders,  acute  glanders,  chronic  farcy  and  acute 
farcy;  so  that  course  will  be  pursued  here. 

Chronic  glanders,  being  the  variety  oftenest  met  with,  it  seems  natural 
to  describe  it  first.  This  variety  usually  invades  the  animal  in  a  somewhat 
insidious  manner,  appearing  in  the  first  place  like  a  mild  catarrhal  affec- 
tion, with  a  discharge  from  one  or  both  nostrils,  which  is  at  first  thin  and 
watery  in  appearance,  though  it  soon  becomes  thick  and  gluey,  so  much  so 
that  it  will  stick  to  the  nostril,  and  cause  it  to  appear  smaller  than  in 
health.  If  glanders  be  present  in  a  locality,  these  s3nnptoms  should  cause 
one  to  be  exceedingly  careful,  indeed  any  deviation  from  health  should  be 
regarded  with  suspicion  during  the  prevalence  of  glanders.  A  few  days 
after  the  first  symptoms  manifest  themselves,  a  swelling  will  make  its 
appearance  between  the  branches  of  the  lower  jaw,  which  becomes  hard 
and  tender,  but  seldom  suppurates. 

The  animal  is  usually  off  its  feed,  and  an  acute  observer  will  at  once  see 
that  the  creature  is  out  of  condition;  some  animals  become  unthrifty,  their 
coat  stares,  the  hair  will  have  a  tendency  to  drop  out,  especially  that  of  the 
mane  or  tail,  the  legs  have  a  puffed  appearance,  and  if  the  horse 
remains  in  the  stable  for  a  few  days,  the  belly  or  some  other  dependent 
part  becomes  oedematous;  a  cough  may,  or  may  not,  accompany  these 
symptoms.   Finally  the  lining  membrane  of  the  nose  presents  one  or  more 
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nodules,  which  soon  break  down,  leaving  the  characteristic  ulcers.  Often 
the  ulcerated  condition  of  the  nostril  in  chronic  glanders  is  very  slight, 
and  requires  a  careful  examination  for  its  detection.  When  the 
ulcers  are  confined  to  one  nostril,  we  will  generally  find  that  the  glands  in 
■ttie  intermaxillary  space,  on  that  side,  are  the  ones  to  become  swollen,  and 
frequently  the  eye  on  the  same  side  will  discharge  a  thick,  sticky  matter. 
One  form  of  chronic  jglanders  that  we  occasionally  meet,  and  which  gives  rise 
to  a  great  amount  of  trouble  and  expense,  is  called  spurums  or  pulmonary 
glanaers.  This  variety  is  exceedingly  subtle  in  character,  as  it  does  not 
manifest  itself  by  external  symptoms;  the  discharge,  tumuf action  of  inter- 
maxillary glands,  ulceration  of  the  lining  of  the  nose,  all  being  absent,  yet 
such  an  animal  is  capable  of  distributing  the  disease  wherever  it  goes. 
There  are  many  of  these  cases  reported  by  writers  upon  the  subject,  one 
by  Zundel  being  of  such  interest  I  will  repeat  it  here:  A  number  of 
horses  belonging  to  a  miller  were  from  time  to  time  attacked  with  the 
disease  in  all  its  forms,  and  notwithstandine  that  most  careful  sanitary 
measures  were  adopted  to  eradicate  it,  yet  it  kept  cropping  out  in  a  most 
unaccountable  way,  among  his  healthy  horses  every  now  and  again; 
finally,  through  the  consultation  of  veterinariems,  an  unhealthy-looking,  thin 
horse,  gave  nse  to  suspicion.  The  owner  happily  consented  to  have  this 
horse  killed,  and  the  post  mortem,  which  was  made,  revealed  various 
lesions  of  glanders  in  the  lungs,  there  being  caseous  tubercles,  indurated 
mass^,  and  gelatinous  deposits  in  many  parts  of  them.  In  tracing  up  the 
history  of  this  animal,  it  was  learned  that  one  of  its  former  owners  had 
died  from  a  disease,  which  the  attending  physician  called  glanders  and 
farcy. 

Another  form  of  glanders  that  often  gives  rise  to  most  disastrous  results 
is  that  in  which  an  apparent  recovery  has  been  made,  but  the  disease  has 
only  become  encysted,  to  break  out*  again  in  an  unsuspected  manner,  and 
frequently  with  increased  violence.  Many  cases  of  this  nature  have  been 
brought  under  the  writer's  notice,  one  near  Jackson,  in  this  Stfte,  where 
four  other  horses  on  Mr.  Brockway's  farm  were  afterwards  affected  and 
destroyed  on  account  of  the  malady.  Chronic  glanders  occasionally 
assumes  the  acute  form,  and  carries  off  the  animal  in  a  very  short  time.  On 
"the  other  hand,  where  animals  suffering  from  chronic  glanders  have  been 
2)ermitted  to  live,  they  have  done  so  for  years,  in  some  instances  holding 
their  condition  fairly  well,  and  doing  considerable  work. 

ACUTE  GLANDERS 

manifests  itself  by  much  more  evident  symptoms  than  the  chronic  variety, 
the  onset,  course  and  termination,  being  or  a  very  decided  character.  In 
many  cases  it  acts  as  the  closing  scene  of  the  chronic  form,  bringing  a  case 
that  may  have  existed  for  years,  to  a  very  sudden  termination.  When  the 
acute  form  comes  on,  as  an  independent  disorder,  it  usually  does  so  in  the 
form  of  a  fever,  the  pulse  being  materially  quickened,  running  up  to  sixty 
or  seventy  per  minute,  the  breathing  becomes  much  accelerated,  the  afflict- 
ed animal's  respirations  often  bein^  as  high  as  fifty  per  minute.  The 
breathing  is  frequently  performed  with  difficulty,  even  threatening  suffo- 
cation. In  most  cases  it  is  accompanied  with  a  snoring  sound,  which  is 
caused  by  the  inflammed  swollen  mucous  membrane  blocking  up  the  nasal 
chambers.  Cases  have  been  brought  under  our  notice  where  it  would 
appear  that  an  exceedingly  malignant  attack  had  caused  the  snoring  noise, 
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by 'eating,  through  and  through,  the  partition  between  the  nostrils,  the 
expired  air  passing  through  the  aperture  in  a  whistling,  snoring  manner. 

In  other  instances,  this  form  of  the  complaint  comes  on  like  a  very  severe 
cold,  which  may  in  the  course  of  about  forty-eight  hours  show  unmistak- 
able  evidence  of  acute  glanders,  the  lining  membrane  of  the  nostrils  being 
eaten  in  every  direction  by  angry  looking  ulcers,  the  temperature  of  the 
body  running  up  to  106  and  107  r  ahr.,  and  remaining  there  for  a  day  or 
two,  when  it  may  fall  even  below  the  lisrmaL  The  horse  shows  great 
lassitude  from  the  first,  and  cannot  stand  anything  like  severe  exertion. 
The  voluntary  muscles  often  tremble  throughout  their  entire  extent. 

The  discharge  from  the  nostrils  is  frequently  tinged  with  blood,  and  in 
all  probability  will  be  very  profuse.  When  it  is  not  tinged  with  blood,  we 
often  find  it  of  a  rusty  hue;  sometimes  it  has  a  most  intolerable  odor,  but 
this  is  generallv  the  result  of  decomposing  bone.  In  former  times,  and 
even  now,  much  reliance  is  placed  in  the  specific  gravity  of  the  discharge 
by  persons  who  have  only  partially  investigated  this  disease,  and  those  who 
profess  to  believe  in  the  theory,  tell  us  that  if  the  discharge  sinks  in  water 
it  is  the  matter  of  glanders,  Ibut  if  it  floats  upon  this  fluid,  it  is  the 
matter  of  a  milder  disease,  but  the  matter  coming  from  the  noses  of  horses 
recently  affected  with  "  epizootic  catarrhal  fever  '  has  been  observed  time 
and  again,  to  sink  suddenly  to  the  bottom  of  the  pail,  from  which  the  horse 
was  minking,  while  we  have  seen  cases  where  the  discharge  trom  a 
glandered  horse  would  float  No  reliance  can  be  placed  in  the  specific 
gravity  of  the  discharge. 

Shortly  after  the  first  evidence  of  disease,  the  intermaxillary  glands 
become  enlarged  and  painful  to  the  touch,  but  seldom  suppurate  like  the 
swollen  glan&  of  common  horse  diatemper.  If  the  tumor  of  glanders 
does  happen  to  come  to  a  head  and  discharge,  it  seems  to  be  very 
difficult  for  nature  to  heal  the  wound,  and  it  becomes  a  chronic,  running 
sore. 

<  Those  who  believe  in  the  specific  gravity  of  the  pus  theory,  usually 
have  another  one,  which  refers,  though,  to  the  intermaxillary  tumors,  and 
they  say,  that  if  the  timior  adheres  to  the  jaw  bone  it  is  a  case  of  glanders, 
but  if  it  can  be  moved  about  to  some  extent  beneath  the  skin  then  the  dis- 
ease is  not  a  dangerous  one.  Experience  has  taught  us  that  this  theory  is 
not  to  be  relied  upon,  for  we  have  often  found  both  solid  and  loose  tumors, 
in  positive  cases  of  glanders. 

Animals  suffering  from  acute  glanders  usually  succumb  to  its  ravages, 
in  from  one  to  two  weeks,  during  which  time  they  become  rapidly  emaci- 
ated, discharge  large  quantities  of  watery  urine  and  die,  most  loathsome 
looking  objects. 

FARCY, 

like  glanders,  is  oftenest  seen  in  the  chronic  form,  and  is  characterized  by 
indolent  tumors  called /arcy  buda,  which  vary  considerably  in  the  progress 
they  make  in  different  animals,  and  even  in  different  parts  of  the  same 
animal,  but  in  most  cases  we  find  them  of  two  varieties,  that  is,  as  far  as 
the  textures  which  are  involved  are  concerned;  some  buds  are  confined 
entirely  to  the  skin,  several  of  them  often  forming  a  group,  which,  as  the 
disease  advances,  coalesce,  break,  and  discharge  a  sticky,  amber-colored 
fluid,  the  angry-looking  sore  thus  produced  being  very  intractable  with 
regard  to  the  process  of  healing. 
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In  the  other  variety,  we  find  the  tumor  situated  beneath  the  skin, 
imbedded  in  that  substance  which  anatomists  call  cellular  tissue,  the 
structure  which  attaches  the  skin  to  parts  underneath  it.  These  tumors 
grow  in  some  instances,  from  one-quarter  to  two  inches  in  diameter,  burst 
^rough  and  involve  the  skin,  presenting  most  repulsive  looking  ulcers^ 
which,  when  they  first  break,  discharge  a  transparent,  oily-like  fluid,  that 
in  the  course  of  time,  is  often  replaced  by  an  unhealthy,  pus-like  discharge. 
In  many  instances  the  chancres,  as  they  are  occasionally  called,  form  in 
eords  or  chains,  running  for  a  distance  of  several  feet  along  the  surface  of 
the  body.  They  become  more  or  less  painful  to  touch,  and  are  found  in 
nearly  every  part,  varying  in  number  from  one  upwards.  When  they 
attack  the  legs,  they  frequently  cause  more  or  less  swelling  of  the  entire 
•xtrepiity. 

These  tumors  of^en  make  their  appearance  somewhat  suddenly,  but 
usually  develop  in  a  successive  manner,  at  first  only  one  or  two  being 
noticed.  Then,  in  the  course  of  a  short  space  of  time,  according  to  the 
severity  of  the  attack,  others  form,  and  the  number  keeps  increasing.  We 
sometimes  find  that  they  form  and  disappear  again,  to  apparently  break 
out  in  another  place. 

The  time  occupied  for  these  buds  to  form  and  come  to  maturity,  varies 
much  with  their  position  on  the  body.  When  superficial,  involving  only 
the  skin,  they  may  ripen  and  break  in  three  or  four  days,  but  when 
deeper  seated,  they  will  probably  take  as  many  weeks,  or  even  longer 
before  they  are  ready  to  discharge  their  contents.  During  the  progress  of 
this  form  of  the  disease,  lameness,  which  flies  from  one  limb  to  another 
in  a  rather  singular  manner,  will  occasionally  be  noticed.  In  one  case 
recently  brougnt  under  our  notice,  the  animal  was  found  exceedingly  lame 
in  one  hind  leg  when  brought  from  the  stable  one  morning;  this  being 
treated  with  soothing  remedies  disappeared  in  a  day  or  two,  to,  however^ 
reappear  in  the  other  leg  in  the  course  of  about  three  days.  It  was  again 
treated  in  a  similar  manner  to  the  first  outbreak,  yielding  in  just  as  satis- 
factory and  rapid  a  manner;  but,  singularly  enough,  inside  of  a  week 
the  animal  was  again  reported  lame;  this  time  the  right  forelegs 
though,  was  the  one  invaded,  and  the  true  nature  of  the  disease  was 
revealed  on  this  occasion  by  more  evident  symptoms.  According  to  the 
history  which  I  have  had  from  time  to  time  while  investigating  this  dis- 
order, it  is  evident  that  a  horse  may  not  only  live,  but  do  tolerably  well  for 
years  even,  although  affected  with  chronic  farcy.  In  this  respect  it  resem- 
bles chronic  glanders,  with  which  it  is  frequently  associated. 

ACUTE   FARCY 

manifests  itself  in  much  the  same  general  manner  as  the  chronic  form,  but 
it  is,  so  to  speak,  much  more  energetic  in  its  nature,  the  onset,  course,  and 
termination,  occupying  but  a  few  weeks,  probably  only  a  few  days. 

In  it  the  body  may  literally  be  covered  with  tumors,  presenting  exuber- 
ant granulations  that  bleed  upon  the  slightest  provocation,  a  viscid, 
bloody,  pus-like  discharge  oozes  from  them,  and  the  affected  creature 
becomes  loathsome  in  the  extreme.  A  year  or  two  ago,  a  horse  was 
brought  to  us  for  examination,  with  angry-looking  cancers  extending  from 
its  head  down  both  sides  of  its  body  to  the  hind  feet,  giving  one  the 
impression  that  they  could  be  counted  by  the  hundreds.  The  horse  was 
hide-bound,  tucked  up  in  its  flanks,  its  coat  staring  and  dry;  in  all,  the 
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unfortunate  creature  was  a  sorry,  dejected,  loathsome  spectacle;  indeed, 
one  could  scarcely  conceive  a  worse  looking  object;  yet  the  owner,  to  use 
his  own  expression,  stated  that  three  weeks  previous  to  the  examination 
"  it  was  as  sleek  as  a  new  silk  hat." 

Several  cases  have  been  brought  before  us  this  year  where  this  disease, 
accompanied  with  acute  glanders,  has  reduced  young  and  vigorous  horses 
to  a  debilitated,  dying  condition  in  less  than  a  week.  One  case  more 
malignant  than  the  others,  was  pronounced  a  case  of  acute  catarrh  by  a  com- 
petent veterinarian  on  a  Wemiesday;  the  next  day  his  suspicions  were 
aroused  as  to  glanders;  on  Friday  the  sjnnptoms  were  well  marked.  I  saw 
it  on  the  following  Tuesday,  when  it  was  far  gone  with  both  rfanders  and 
farcy;  the  buds  of  the  latter  seemed  to  cover  the  whole  body,  while  the 
microbes  of  the  former  literally  devoured  the  septum  nasi  (partition 
between  the  nostrils).  The  unfortunate  creature  looked  ready  to  die  at 
any  moment.  It  was  destroyed  the  same  afternoon.  The  disease  in  this 
case  advanced  with  more  rapidity  and  malignancy  than  in  any  other 
instance  yet  brought  under  our  notice. 

THE  POST  MOBTEM 

appearances  of  glanders  possess  much  interest,  showing  in  many  instances 
that  the  diBe€U9e  is  not  confined  entirely  to  the  respiratory  system,  but  the 
digestive  organs,  notably  the  liver  and  spleen,  come  in  for  their  share  of 
the  work  of  the  destroying  microbe;  the  kidneys  and  some  parts  of  the 
generative  system,  seem  to  be  suitable  spots  for  the  poison  to  develop  in. 
The  disease  may  be  recognized  in  these  parts  by  the  presence  of  nodules, 
varying  in  size  from  a  millet  seed  upwards.  In  some  instances  being 
merely  hard  indurated  masses,  in  others  they  appear  to  be  of  a  caseous,  or 
cheesy  nature,  while  a  third  variety  wiU  be  found  to  contain  pus. 

The  mucous  membrane  of  the  air  chambers  will  often  be  found  ulcer- 
ated, far  beyond  detection  in  the  ante-mortem  state.  There  seems  to  be 
little,  if  any,  relation  between  the  external  and  internal  manifestations  of 
the  disease.  Sometimes  when  it  is  scarcely  .recognizable  on  ante-mortem 
examination,  it  is  well  developed  internally,  and  vice  versa. 

The  resemblance  of  this  disease  to  tuberculosis,  of  the  human  family,  is 
so  well  marked,  that  even  in  reoent  times  they  were  regarded  as  the  same 
complaint  by  some  eminent  scientists,  but  while  it  is  now  definitely  proved 
that  they  are  two  distinct  disorders,  yet  it  takes  the  most  accurate  and 
careful  bacteriological  observation,  to  distinguish  the  bacillus  of  one  dis- 
order, from  that  of  the  other,  and  the  nodular  appearances  which  they 
both  produce,  in  the  parts  they  invade  are  most  strikingly  alike. 
.  Glanders  is  said  to  be  communicable  from  the  horse  to  most  other 
animals,  notably  sheep,  goats,  dogs,  cats,  rabbits  and  guinea  pigs.  Horned 
cattle  are  said  to  possess  immunity  from  this  diseaise,  and  some  doubt  the 
susceptibility  of  hogs. 

When  it  is  determined  to  test  the  virulence  of  a  certain  discharge  from 
a  suspected  case,  at  least  three  animals  should  be  inoculated,  if  more,  all 
the  better,  and  a  liberal  dose  of  the  material  should  be  inserted,  guinea 
pigs  making  suitable  and  convenient  animals  to  perform  the  operation 
upon.  This  operation  should  only  be  undertaken  by  those  who  thoroughly 
appreciate  the  chances  of  the  spread  of  such  a  disease  through  careless 
manipulation. 
33 
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MORTALITY   OF   GLANDERS. 

A  large  percentage  of  animals  affected  with  this  disease  succumb  to  ite 
influence,  though  it  has  been  estimated  that  about  five  per  cent  recover, 
oven  if  left  without  treatment.  It  is  not  however  the  death  rate  alone, 
which  makes  this  a  disease  so  much  to  be  dreaded,  but  it  is  the  chance  of 
oneself  becoming  affected,  and  that  with  one  of  the  most  loathsome  diseases 
known  to  mankind,  that  should  cause  us  to  regard  the  general  treatment 
of  it  with  disdain,  and  urge  us  to  destroy  affected  animals  at  once. 
Taking  this  view  of  it,  it  may  be  unnecessary  to  describe  specific  lines 
of  treatment  here.     Dead  animals  should  be  cremated. 

THE  HANDLING  OF  SUSPECTED 

animals  is  a  question  that  may,  perhaps,  be  profitably  noticed,  and  the 
first  thing  that  should  be  done,  is  to  place  them  in  isolated  quarters,  taking 
care  that  all  stable  utensils,  pails,  etc.,  that  are  used  for  them,  are  not  used 
for  other  animals;  the  harness  that  they  have  worn  should  be  disinfected; 
it  may  be  placed  in  a  barrel  or  close  box,  in  which  a  few  ounces  of  sulphur 
should  be  burned.  When  it  is  practicable  to  disinfect  the  stalls  which 
have  had  glandered  horses  in  them,  with  the  fumes  of  sulphur,  a  good  way 
is  to  place  it  in  a  sound  iron  pot,  which  should  be  elevated  on,  say  a  few 
bricks;  then  set  fire  to  the  sulphur  with  good  live  coals.  The  building 
should  be  closed,  all  animals  having  first  been  removed,  and  the  fumigation 
kept  up  for  about  twenty-four  hours.  The  amount  of  sulphur  required  for 
thorough  disinfection  is  estimated  at  3  lbs.  for  every  1,000  cubic  feet,  in 
other  words  a  space  10  feet  cube.  If  the  compartment  to  be  disinfected 
is  a  large  one,  several  pots  may  be  used,  being  safer  and  more  convenient, 
if  not  more  effectual. 

When  it  is  not  convenient  to  disinfect  the  stable  with  sulphur, 
thoroughly  wash  all  contaminated  parts,  mangers,  etc.,  that  have  been 
bespattered  with  the  discharges,  with  sulphate  of  iron  or  copperas,  allow- 
ing about  one  pound  to  a  gallon  ot  water.  In  those  cases  where  the 
mangers,  etc.,  are  of  little  value,  they  should  be  burned. 

GLANDERS   IN   MAN 

seems  to  behave  itself  in  about  the  same  general  way  that  it  does  in  the 
horse,  though  as  far  as  I  have  been  able  to  learn,  it  is  oftener  found  in  the 
acute  form.  The  percentage  of  deaths  is  very  large.  In  Quain's  diction- 
ary of  medicine  we  are  informed  that  208  cases  out  of  245  terminated 
fatally;  further  than  that,  it  sometimes  spreads  with  considerable  rapidity 
in  a  household.  Dr.  W.  T.  Councilman,  professor  of  pathological  anatomy 
at  Johns  Hopkins  University,  tells  us,  in  Buck's  Hand  Book  of  Medical 
Sciences,  that  a  man,  his  wife  and  four  children  became  successively 
infected,  the  disease  starting  in  the  man.  Further,  the  same  author  says: 
"In  making  the  diagnosis  the  first  thing  to  be  considered  is  the  occupation 
of  the  patient.  In  ninety-five  per  cent  of  all  cases  the  patients  have  been 
engaged  in  the  care  of  infected  horses. 

Again,  we  have  transatlantic  authors  writing  in  the  same  strain,  for  we 
find  Arthur  E.  Durham,  surgeon  at  Guy  Hospital,  London,  in  Quain's 
dictionary  of  medicine,  saying  under  the  head  of  diagnosis:  "The 
diagnosis  of  glanders  in  man  may  be  difficult  in  the  early  stage,  particu- 


Digitized  by 


Google 


VETERINARY  DEPARTMENT.  259 

larly  if  the  history  be  defective  and  no  external  wounds  appear.  But 
when  the  disease  is  fully  developed  the  signs  and  symptoms,  especially  if 
taken  in  conjunction  with  the  occupation  and  history  of  the  siSferer,  are 
sufficiently  characteristic.  In  some  rare  instances,  however,  in  which  the 
constitutional  symptoms  have  been  slight  and  the  local  manifestations 
have  very  slowly  developed  themselves,  great  difficulty  has  arisen,  and  the 
true  nature  of  the  disease  has  not  even  been  recognized  until  after  death. 
Rheumatism,  typhoid  fever  and  pycemia,  and,  in  regard  to  the  more 
chronic  cases,  syphilis  and  tuberculosis  are  the  diseases  with  which  it  is 
said  glanders  may  be  confounded." 

So  it  becomes  at  once  apparent  from  the  foregoing,  that  glanders  may 
be  a  more  common  disease  in  the  human  family  than  is  generally  sup- 
posed. I  have  known  of  several  eases  in  this  State  where  persons  have 
died,  presumably  from  some  other  disease,  though  the  history  and  occupation 
pointed  to  glanders.  In  the  northern  peninsula  I  found  seven  horses  in 
one  stable  affected  with  glanders.  On  asking  for  the  man  that  owned 
them  I  was  told  that  he  had  died  about  two  weeks  before  from  an  attack 
of  iirftammatory  rheumatism,  and  that  among  other  things  there  was  a 
running  sore  from  one  knee.  If  this  was  not  a  pure  case  of  glanders  in 
the  farcy  form  it  looked  very  like.  Another  case  was  brought  under  my 
notice  last  fall  in  the  northern  part  of  the  State  which  possesses  some 
interest  from  a  pathological  point  of  view.  I  examined  a  horse  belonging 
to  a  farmer,  and  pronounced  it  a  case  of  glanders.  It  happened  that  the 
man  I  obtained  the  livery  from  to  go  to  the  farm  was  an  undertaker  and 
had  attended  as  funeral  director  in  the  case  of  the  farmer.  On  learning 
my  opinion  with  regard  to  the  horse,  he  described  the  appearance  of  the 
man,  which  was  loathsome  in  the  extreme,  and  asked  me  if  I  thought  it 
could  be  glanders.  Surely  it  was,  although  it  had  been  regarded  as 
erysipelas.  The  man  had  been  attending  the  horse,  and  had  a  sore  on  the 
fiide  of  his  nose  from  which  the  disease  seemed  to  start. 

In  cases  like  the  above  it  would  appear  that  it  is  only  through  the  aid 
of  bacteriological  investigation  that  the  true  nature  of  some  outbreaks  can 
be  determined. 

SYMPTOMS   IN   THE   HUMAN    FAMILY. 

As  has  been  said  before,  the  same^general  symptoms  present  themselves 
as  in  the  horse,  though  there  are  many  which,  although  they  may  be  pres- 
ent, are  not  recognizable  by  the  veterinarian  and  others  which  no  doubt 
pass  unnoticed.  The  time  for  the  disease  to  manifest  itself  after  exposure 
varies  from  two  or  three  days,  to  several  weeks,  when  the  patient,  accord- 
ing to  Durham,  will  have  a  general  sense  of  discomfort,  fatigue,  prostra- 
tion, and  chilliness,  with  headache,  and  obscure  pains  in  the  muscles  and 
joints.  As  the  disease  advances  these  pains  become  more  severe  and 
simulate  those  of  rheumatism.  The  pulse  is  quickened  and  sometimes 
full,  the  skin  hot  and  dry,  the  tongue  foul,  the  urine  scanty  and  high 
colored,  and  the  patient  suffers  much  from  restlessness,  sleeplessness,  and 
loss  of  appetite,  often  with  obstinate  constipation.  Sometimes  the  fever 
is  intermittent,  but  more  frequently  continued,  or  intermittent  at  very 
irregular  intervals.  Still  later  rigors  occur,  more  severe  than  such  as  may 
have  occurred  at  an  earlier  period,  followed  by  profuse  sour  perspiration 
and  clamminess  of  the  skin.  The  pulse  becomes  very  rapid,  weak,  and 
compressible.    Diarrhoea  with  very  foetid  stools  succeeds  the  constipation; 
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the  thirst  is  excessive;  respiration  becomes  more  and  more  diflScult  and 
labored;  low  delirium  with  tremors  is  followed  by  coma,  and  death  ensues 
from  exhaustion.  In  the  acute  form,  the  disease  runs  its  course  in  an 
average  period  of  about  sixteen  days.  Some  cases  have  terminated  fatally 
within  a  week,  others  have  been  prolonged  for  four  weeks.  In  the  less 
acute  form,  the  duration  may  be  from  six  weeks  to  two  months,  and  in  the 
most  chronic  form,  in  which  all  the  s3nnptoms  are  less  severe,  the  duration 
may  extend  over  several  months,  and  in  some  cases  recovery  ultimately 
takes  place." 

IN   THE   HUMAN  FAMILY, 

this  disease  is  usually  treated  with  those  remedies  which  are  calculated  to 
overcome  the  poisonous  properties  of  such  diseases,  such  as  quinine^ 
iodine,  and  its  compounds;  the  compounds  of  iron  or  copper  are  all  good. 
Of  course,  good  nursing  and  cleanliness  will  do  much  in  bringing  ahoni  a 
favorable  termination.  The  disease  in  man  sometimes  takes  a  favorable 
turn  to  break  out  again  with  often  increased  violence,  just  as  it  does  in  the 
horse;  the  following  case  reported  by  Councilman  shows  how  it  behaves  in 
this  respect.  In  May  some  of  the  nasal  secretion  of  an  infected  horse  was 
blown  onto  the  face  of  a  stable  attendant;  shortly  after  this  the  glands  of 
the  neck  became  swollen,  and  abscesses  appeared  at  various  places  over 
the  body.  In  June  he  had  chills,  followed  by  fever,  with  excessive 
inflammatio^i  of  the  glands  of  the  neck,  and  in  August  abscesses  in  the 
legs.  In  September  these  abscesses  were  as  large  aif  goose  eggs,  and 
healed  completely  on  being  opened.  The  patient  became  convalescent.. 
This  lasted  until  January,  when  boils  broke  out  on  the  left  forearm.  In 
February  there  was  a  purulent  discharge  from  the  nose.  In  March 
pleuritic  pains  and  diflSculty  of  respiration,  with  cough,  a  large  phlegmon- 
ous swelling  developed  on  the  cheek,  stupor  followed,  and  the  man  died 
April  12th.  The  autopsy  showed  extensive  ulceration  in  the  nasal  cavi- 
ties, and  other  characteristic  lesions  in  the  lungs,  skin,  muscles,  etc. 

The  period-  of  incubation  of  glanders  seems  to  be  about  the  same  in  all 
animals,  varying  from  a  few  days  to  several  weeks  or  even  months. 

In  examining  a  horse  for  glanders,  one  of  the  most  important  parts  to* 
be  inspected  is  the  interior  of  the  nasal  chambers,  for  here  we  usually  find 
well  marked  lesions  of  the  disease,  but  before  doing  so,  we  should  endeavor 
to  make  ourselves  familiar  with  the  healthy  appearance  of  these  cavities,, 
this  is  perhaps  best  done  by  looking  carefully  into  the  chambers  of  several 
healthy  horses  and  observing  their  appearance.  To  do  this  the  head  should 
be  placed  in  that  position  which  enables  a  ray  of  sunlight  to  pass  into  all 
visible  parts  of  the  chamber.  The  opening  of  the  nostril  may  be  dilated 
with  the  fingers,  which  method  has  proved  more  satisfactory  in  the  writer's 
hands  than  any  artificial  device  for  examining  such  cavities  yet  brought 
under  our  notice.  Examine  first  one  chamber,  then  the  other.  The 
operator  must  not  expect  to  see  very  far  back  into  the  cavity,  owing  to  the 
peculiar  anatomical  conformation  of  it.  When  healthy  we  will  find  the 
mucous  membrane,  or  lining  of  these  cavitities  smooth,  moist,  and  of  a 
rose  pink  color;  any  very  marked  deviation  from  this  is  indicative  of  dis- 
ease or  distress.  In  typical  cases  of  glanders  the  membrane  presents  a 
peculiar  metallic  purplish  blue,  or  leaden  hue.  Besides  taking  cognizance 
of  the  color,  we  should  pay  close  attention  to  any  deviation  from  the 
normal,  smooth  condition  of  the  membrane. 
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In  some  cases,  and  usually  in  the  early  stage  of  the  disease  the  mem- 
brane appears  as  if  little  circular  pits,  with  sharply  defined  borders  had 
been  cut  out  of  it  with  a  miniature  wad  cutter.  In  the  course  of  time  the 
circular  spots  become  confluent,  and  one  or  more  of  them  run  together, 
forming  ulcers;  these  occasionally  heal,  leaving  star  shaped  cicatrices 
^seamed  scars).  On  the  other  hand  the  ulcers  often  assume  a  much  more 
lormidable  aspect,  becoming  ra^ed  sores,  having  a  tendency  to  consume 
the  surrounding  tissues,  in  a  cancerous  manner,  burrowing  so  deep  in 
some  instances  as  to  cause  a  hole  through  and  through  the  septum  nasi 
(partition  between  the  chambers). 

Modifications  of  the  disease  will  be  found  described  in  another  part  of 
this  bulletin  under  the  head  of  symptoms.  In  examining  the  nasal  cham- 
ber of  a  horse  suspected  of  glanders,  it  may  be  well  to  use  a  short  stick 
instead  of  the  fingers  in  dilating  the  nostril,  say  a  piece  of  shingle  eight 
inches  long  and  one  inch  wide;  a  twitch  on  the  nose  of  a  nervous  horse 
will  usually  keep  the  head  steady. 

E.  A.  A.  GKANGE, 

Veterinarian. 
Agricultural  College,  Mich.,    ) 
December,  1891.  \ 
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VEGETABLE    TESTS. 


Radishes 270 

Squashes..: 271 

Tomatoes 271 

Cabbages 275 

Sweet  Corn 278 

Peas 27© 

TRAifSPX^Ain*iNO  Onions 281 


Paos. 

Beans,  Bush _ 261 

Pole 264 

Beets 265 

Ceueby 266 

cucumbbbs 266 

Boo  Plant - 267 

liETTUOE 267 

Pbppebs 269 

During  the  season  of  1891,  considerable  attention  was  given  to  teet- 
ing  novelties  sent  out  by  seedsmen.  Many  of  these  varieties  were 
very  highly  praised,  and  it  seemed  desirable  that  the  public  be  informed 
of  their  merits  or  demerits,  without  being  compelled  to  purchase 
the  hundreds  of  varieties  that  have  been  sent  out  during  the  past  one  or 
two  years.  Most  of  them  are  sold  at  a  high  price  and  this,  aaded  to  the 
labor  of  growing  them,  would  be  an  expenditure  that  few  persons  would 
car©  to  make,  especially  as  a  majority  of  the  varieties  would  be  likely  to 
prove  of  less  value  than  some  of  the  older  kinds.  Many  of  the  nov- 
elties, however,  are  of  real  value,  and  we  have  endeavored  in  this  bulletin 
to  give  them  such  recommendation  as  they  deserve. 

BUSH  BEANS, 

Thirty-five  varieties  were  planted  on  the  25th  day  of  May.  Two  hun- 
dred beans  were  planted  in  a  space  ten  feet  long,  with  three  feet  betweem 
rows.  After  the  per  cent  of  vegetation  was  noted,  the  varieties  were 
thinned  to  sixty  stalks  each.  In  the  following  table  not  all  of  the  varieties 
grown  are  included.  A  few  of  the  best  of  each  class  of  the  older  sorts, 
and  the  novelties  obtained  from  the  different  seedsmen  are  given.         j 

Digitized  by  VjOOQIC 


262 


EXPERIMENT  STATION— BUI4LETINS. 


Table  I. 


1 

Variety. 

• 

Seedsman. 

4 

a 
0 

1 

li 

a 

1 

39 
42 
42 
46 
42 

42 
39 
42 
42 
39 

42 
47 
46 
47 
42 

55 

87 
55 
54 
55 

38 
42 
80 
87 
87 
46 

i 

If 

a 

11 

IS 

Weight  of  shelled 
beans,  in  oonoes. 

1 

Arocwftook 

Jerrard 

10 

8 
8 
7 
10 

10 
8 
12 
11 
9 

>? 

10 
12 

8 

U 
7 

7 
8 

8 

8 
8 
9 
7 
7 
9 

29 
68 
70 
71 
38 

25 
84 
46 
51 
68 

37 
11 
79 

76 
48 
89 
67 

87 

96 
79 
70 
87 
86 
48 

57 
64 
60 
67 
56 

58 
57 
57 
56 
56 

55 
66 
66 
59 

58 

66 

66 
65 

56 
58 
58 
55 
66 
59 

84 
96 
84 
85 
84 

95 
95 

98 
96 

86 

d5 
87 
108 
96 
85 

106 
95 
96 
96 
95 

87 
87 
106 
87 
87 
87 

425 
447 
821 
675 
882 

456 
400 
298 
318 
419 

806 
389 
477 
724 
578 

439 
525 
580 
675 
448 

419 
588 
460 
490 
396 
352 

11.62 

2 

BeetDwarf 

Borpee 

0.44 

9 

Blue  Podded  Bntter 

Boroee 

10.02 

4 

Bfirlinsaroe 

MfSlT 

19.83 

5 

rhAllATie^ 

Ferry 

14.00 

7 

Cylinder  Black  Waj 

Henderson 

Maole 

13.04 

8 

Dakota  Soap 

15.00 

10 

rmriy>H  Wax , 

13.92 

18 

F!afffM>let  Wax 

Henderson 

Henderson 

Henderson 

Hatt 

12.69 

U 

QolBen-eyed  Wax 

11.87 

1ft 

If  ammoth  Wax 

13.65 

21 

No.2K 

19.40 

22 

No.  8!:. : 

Hatt 

15.00 

28 
28 

Oaborn  Forcing 

Henderson 

Johnson  &  Stokes. 

Rawson .      .  . 

27^4 
18.10 

29 

Bnl^  Dwarf  Horticoltoral . . . 

15.28 

SI 

Landreth 

16.41 

32 

Shah 

Thorbom...  . 

19.50 
15i2 

88 

Snowflake 

Gregory. 

M 

Specl^d  Wax 

Ferry 

Henderson 

Henderson 

19.82 

87 

Warwick 

25  jn 

38 
40 

White  Valentine 

Yoeemite 

21.81 
18.88 

42 

€k)ld  Dot 

fficK!:... ;;;..::: 

18.96 

48 

QneenWaz 

Hicks  . 

17.45 

44 

Golden  Eye  Wax 

Rice 

22.94 

i 

WAX  SORTS. 

Cylinder  Black  Wax-  Hend.  Growth  strong,  many  branched,  healthy; 
pods  Hgjtft  yellow,  almost  white,  flesh  solid,  tender,  excellent  quality.  It  is 
productive,  matures  its  pod^  in  succession,  and  they  remain  long  in 
edible  condition.     A  most  valuable  variety  for  family  use. 

Saddleback — Landreth.  Growth  medium,  somewhat  spreading;  pods 
rich  golden-yellow,  two  and  one-half  to  three  inches  long,  curved,  round,, 
solid  flesh.     Early  and  productive. 

Detroit  TFoa:— Perry.  Growth  strong,  erect,  healthy;  pods  long,  broad, 
tender  and  of  good  quality.     An  excellent  variety. 

Flageolet  W^cur— -Hend.  Grovrth  strong,  erect;  some  appearance  of 
fungus  on  folia^  and  pods;  pods  yellow,  five  to  six  inches  long,  largest  at 
apex.     Productive. 

Yoaemite—Qreg,  Grovrth  spreading,  many  branched;  pods  yellow, 
round,  four  to  five  inches  long.  Flesh  tender,  thick  and  solid.  Product- 
ive.    A  good  bean. 

Mammoth  Wa>x — Hend.  Growth  strong,  healthy;  pods  large,  flesh 
solid,  tender,  with  no  string.  It  is  early,  fairly  productive,  and  bears  its 
pods  in  succession.     An  excellent  variety. 


GREEN  SORTS. 

Dakota  Smip — Maule.     Growth  medium,  upright;  pods  green,  three  to 
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four  inches  long,  narrow,  teivier,  excellent  quality  and  grow  in  succession. 

Beat  Dtrar/— Bumee.  Growth  large,  healthy;  pods  green,  tender,  gciod 
quality,  no  string.    Productive. 

No.  3 — Hati  Growth  tall,  spreading;  pods  very  tender,  and  excellent 
qualijrjr.  A  rather  late  variety,  but  productive  and  affording  a  succession 
of  edible  pods  for  a  long  season.     Not  affected  with  rust. 

FIELD  SORTS. 

Aroostook — Jerrard.  Growth  small,  healthy;  bean  rather  small,  round, 
excellent  quality.     Early  and  productive. 

Burlingame — Maule.  Growth  large,  spreading;  bean  large,  white. 
Very  productive. 

No.  2  1-2 — Hatt  Growth  large;  stalks  long,  reclining;  bean  of  medium 
size,  white.     Pods  all  mature  together.     Productive. 

Snowflake — Greg.  Growth  medium;  stalks  stout  with  many  slender 
branches;  bean  small,  round,  white;  excellent  quality.     Productive. 

NEW   VARIETIES. 

Challenge —Ferry.  Gtowth  low,  stout,  vigorous;  pods  golden-yellow, 
four  to  six  inches  long,  round,  curved;  good  quality.  "With  us  it  was  not 
as  early  as  claimed  by  introducers. 

Oshom  Forcing — fiend.  Stalks  very  large,  stout,  of  upright  growth; 
pods  green,  five  to  six  inches  long,  nearly  all  mature  at  the  same  time,  and 
remain  a  considerable  period  in  edible  condition.  Bean  yellow-brown, 
with  lighter  markings.  It  was  the  most  productive  variety  grown.  It 
was  not  tried  as  a  forcing  bean,  but  it  is  certainly  a  good  outdoor  variety. 

Ruby  DuKirf  Horticultural — Rawson.  Growth  vigorous;  stalks  slender, 
trailing;  pods  green,  two  and  one-half  to  three  inches  long,  broad,  flat, 
usually  twisted  sidewise,  tender,  excellent  quality.  The  introducers  claim 
that  the  pods  are  of  a  very  dark  ruby  color.  The  plants  grown  by  us  did 
not  show  this  characteristic 

SAaA— Thorbum.  Growth  very  vigorous,  erect;  pods  green,  five  to  six 
inches  long,  narrow,  straight,  tender  and  of  excellent  quality.  Productive. 
Season  medium.     Excellent  for  succession. 

Speckled  Wax — Ferry.  Growth  strong,  healthy,  erect;  pods  greenish- 
yellow  with  small  streaks  of  purple,  nearly  straight,  very  tender,  without 
string,  good  quality,  borne  in  succession.  Season  rather  late.  An  excel- 
lent bean  for  the  family  garden. 

Wanoick — Hend.      Growth  large,  erect,  many  branched;  pods  green, ' 
three  to  four  iii^ches  long,  straight,  mature  togetner;  do  not  remain  long 
edible.     Productive.    Early. 

Gold  Dot — Hicks.  Of  vigorous,  upright  growth;  pods  golden-yellow, 
broad,  thick,  straight,  three  to  five  inches  long,  tender,  good  quality. 
Early.  Productive.  The  bean  varies  much  in  color  and  form.  The 
variety  is  not  fixed. 

Queen  Wax — Hicks.  Much  like  preceding  in  plant  and  pod.  Evidently 
a  selection  from  Golden  Eye  Wax. 

Golden  Eye  Wax — Rice.  Growth  medium;  pods  golden-yellow,  four  to 
five  inches  long,  slightly  curved,  tender,  cood  quality. 

The  following  short  list  of  varieties  will  prove  satisfactory  to  growers: 
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Wax  beans — Cylinder  Black  Wax,  Speckled  Wax,  Saddleback  and  Mam- 
moth Wax. 

Green-podded  varieties — Osbom  Forcing,  Dakota  Soup,  Hatt  No.  3  and 
Shah. 

For  field  culture — Burlingame,  Snowflake  and  Hatt  No.  2|. 

POLE  BEANS. 

Eleven  varieties  of  pole  beans  were  planted  June  3.  The  rows  were  six 
feet  apart,  and  the  poles  were  placed  four  feet  apart  in  the  row.  The  fol- 
lowing table  shows  the  comparative  vegetative  vigor  and  earliness  of  the 
several  varieties. 

Table  II. 


K 

Varietf. 

Seedsman. 

s . 

h 

1 

K 

ll 

S) 

Thorborn 

11 

10 
8 
8 

11 

8 
8 
10 

8 
8 

5 
8 
89 
70 
16 

90 
85 
16 
96 
74 

82 
55 
51 
61 
82 

SO 
49 
68 
49 
65 

12T 

s 

FoH  Mammoth 

Henderson ' 

126 

4 

Gulden  Champion . .                                       .                  x 

76 

9 

Golden  Glo0t«r 

(( 

82 

7 

Jersey 

** 

8 

It 

78 

9 

Scarlet  Rnnner 

Willow  Leaf 

t» 

121 

10 

Bnrpee 

111 

11 

Hortiooltnral  Jjima               ... 

mcks. 

75 

12 

White  Zola 

Borpee — 

80 

Challenger — Thorbum.  Plants  are  of  vigorous,  healthy  growth;  pods 
two  and  one-half  to  three  inches  long,  broad;  beans  large,  thick,  good 
quality.  The  plant  continues  to  form  pods  until  frost.  The  beans  are 
late  in  becoming  edible.     One  of  the  best  of  the  Pole  Limas. 

Ford  Mammoth — Hend.  Of  vigorous,  healthy  growth;  beans  veiy  large 
and  of  excellent  quality.  Plants  productive.  An  excellent  climbing 
Lima. 

Golden  Champion — Hend.  New.  Plants  of  low  growth,  three  to  four 
feet  high;  pods  light  yellow,  almost  white,  round,  curved,  four  to  five 
inches  long,  thick,  tender  and  good  quality.  Productive.  The  earliest 
wax  pole  bean  ^rown  this  season. 

Oolden  Cluster — Hend.  Plants  are  very  vigorous,  climbing  to  the  tops 
of  the  poles  eight  to  ten  feet  high;  pods  golden-yellow,  six  to  nine  inches 
long,  thick,  very  tender  and  of  the  best  quality;  vines  very  productive, 
bearing  pods  from  bottom  to  top  of  poles. 

Jersey  (Lima) — Hend.  Plants  vigorous.  The  vines  were  killed  by 
frost  before  the  beans  were  edible. 

Old  Homestead — Hend.  New.  Vines  vigorous,  running  to  the  tops  of  the 
poles;  pods  six  to  nine  inches  long,  round,  curved  and  twisted,  green,  very 
tender  and  of  best  quality.  Productive.  Early.  An  excellent  snap  pole 
bean. 

Scarlet  Runner — Hend.  Of  vigorous  growth;  pods  four  to  five  inches 
long,  Inroad,  dark  green,  rough,  good  quality  as  a  string  bean.  The  beans 
are  also  good  for  cooking.      I^roductive,  but  late  in  maturing  pods.      It  is 
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very  ornamental,  producing  its  bright  scarlet  flowers  throughout  the 
season. 

Willow  Leaf— Burpee,  Growth  low,  slender,  leaflets  long,  veinr  similar 
to  the  leaf  of  a  willow;  pods  short,  broad,  bean  of  medium  size.  The  plant 
lacks  growth  and  productiveness. 

Horticultural  Lima — Hicks.  New.  Growth  medium;  pods  four  to  five 
inches  long,  broad,  nearly  straight,  green,  dotted  with  light  purple.  The 
pods  are  teme  low  down  on  the  -poleB.  Good  as  a  string  bean  and  the 
earliest  of  the  Limas. 

White  Zulu — Burpee.  New.  Growth  medium  to  strong;  pods  five  to 
eight  inches  long,  broad,  flat,  light  green,  nearly  white,  tender  and  of  good 
quality.  Some  vines  are  more  productive  than  others,  and  the  pods  vary 
considerably  in  form  and  color.     The  variety  is  not  fuUy  fixed. 

BEETS. 

Twenty  varieties  of  beets  were  planted  May  6.  After  vegetation 
they  were  thinned  to  six  inches  apa^.  The  varieties  grown  for  foliage 
alone  are  not  given  in  table. 

Table  HI. 


z, 

Variatr. 

Seedsman. 

s 

i 

^8 

1 

Arlington 

17 
22 
27 
17 
Id 

20 
25 
24 
17 
17 

17 
18 
20 
17 

86 
14 
10 
54 
41 

27 
14 
78 
50 
58 

50 
62 
86 

68 

81 

s 

Blood  TQmipir_II"Iiri"Il"'"IIIIIIIIIIIIIIIIII" 

Landreth 

84 

4 

II 

71 

n 

Eclipse 

•• 

69 

7 

Rdmandff*  Bl<H>d  Tnrnip. 

Ferry 

84 

8 

KflTptlfin                                 

Landreth 

Gta«gory . 

64 

0 

fSst'e  Ei^iy :::.:::::::: :...:-::::....: 

77 

10 

Half-long  Blood 

Landreth 

94 

11 

TmnHr^h  TC^rly 

69 

1^ 

Henderson. 

60 

18 

Long  Blood 

Landreth 

07 

u 

Beine  dM  Noires 

Henderson. 

94 

n 

SfOver  Rmnty         ..  .    .  ....    ,,„.-. 

Salser 

81 

^ 

Sample  No.  4l    

Burpee. 

69 

Egyptian,  Very  early;  form  round,  flattened  at  top  and  bottom;  flesh 
dark  red.    Not  so  desirable  after  later  varieties  can  be  obtained. 

Bassano,  Tops  large,  valuable  for  greens.  Particularly  desirable 
for  home  use. 

Blood  Turnip.  Medium  early,  regular  form,  flesh  dark  scarlet,  firm, 
good.    One  of  the  best  for  family  use. 

Eclipse,  Tops  medium;  form  round,  tapering;  flesh  dark  purple  with 
narrow  white  rings,  firm,  excellent  quality.     Earljr. 

Edmands'  Blood  Turnip,  Tops  large;  form  regular,  round;  fiesh  very 
dark,  firm;  later  than  Blood  Turnip.     An  excellent  variety. 

Half -long  Blood.  Tops  medium  to  large;  diameter  two  and  one-half  to 
three  inches,  length  four  to  six  inches;  flesh  dark  purple,  firm,  juicy. 
Excellent  for  market  or  to  store  for  winter  use. 


34 
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Long  Blood.  Tops  large;  root  ten  to  twelve  inches  long,  two  to  three 
inches  in  diameter,  regular  form;  skin  smooth.     A  good  late  variety. 

Salzer  Beauty.  Tops  medium;  roots  three  inches  long,  diameter  three 
inches,  very  regular  form;  smooth  skin,  and  highly  colored  flesh.  A 
valuable  variety. 

The  following  varieties  are  of  recent  introduction: 

Arlington — Hend.  Tops  quite  large;  roots,  three  to  four  inches  in 
diameter;  length,  four  to  five  inches,  regular  form;  skin  smooth;  flesh 
white,  with  pink-scarlet  rings,  firm  and  of  good  quality.  Does  not  become 
tough  and  stringy. 

Fatisfs  Early — Greg.  This  variety  did  not  prove  to  be  as  early  as 
claimed  by  the  introducers,  and  the  flesh  was  mostly  white.  Nothing  special 
to  recommend  it. 

Landreth  Early — Land.  Tops  small,  compact;  root  good  size,  regular 
form;  flesh  light,  but  very  firm  and  brittle.  Early.  An  excellent  variety 
for  forcing  or  early  garden  use. 

Lentz — Hend.  Tops  small,  root-diameter  four  inches,  length  four 
inches,  with  long  tap  root,  good  form;  flesh  dark  scarlet  with  light  rings. 
Early.     Excellent 

Reine  des  Noires — Hend.  Tops  medium  size;  leaves  dark  purple,  hand- 
some; root  long,  tapering,  usually  curved;  flesh  dark  blood  red,  excellent 
quality.     A  go<S  late  variety. 

Sample  No,  4 — Buri)ee.  Not  yet  introduced.  Tops  medium  size;  root 
round,  with  tap  root  long;  flesh  very  dark  purple,  witn  lighter  rings,  firm, 
good.     Early.     A  good  beet. 

CELERY. 

Oolden  Dwarf.  This  is  the  variety  generally  grown  in  the  KiJamazoo 
district  It  is  solid,  of  excellent  flavor,  and  one  of  the  best  keepers  during 
the  winter. 

White  Plume,  A  dwarf  variety  requiring  little  banking  to  bleach. 
The  bunches  are  large;  stalks  of  a  golaen-yellow  color,  solid,  tender  and 
good  quality.     Early  and  a  good  keeper. 

Oolaen  Self  Blanching,  This  variety  requires  little  banking  to  blecK^h. 
The  stalks  are  somewhat  larger  than  the  White  Plume,  of  a  rich,  golden 
color,  crisp,  excellent  flavor.     One  of  the  best  varieties  grown. 

Half  Dwarf.  A  medium  growing  variety  requiring  care  to  blanch  well. 
Has  a  decided  nutty  flavor.     A  good  variety. 

Heartwell.  A  strong  growing  variety  with  broad,  thick  stalks.  Quality 
fair.     Not  so  suitable  K>r  general  growmg  as  the  smaller  sorta 

Large  Solid.    A  tall  growing  variety  requiring  much  earthing.     Late. 

Rose.  A  medium  growing  variety;  stalks  of  a  rosy  red  color.  Excellent 
quality,  not  stringy  and  a  good  keeper.     Late. 

Pascal.  New.  A  medium  growing  variety,  blanching  well;  bunch 
large;  stalks  are  very  thick  and  solid  and  of  excellent  quality.  A  very 
promising  variety. 

CUCUMBERS. 

The  following  is  a^  brief  description  of  the  varieties  grown  during  the 
season: 

Cluster.     Vines  of  short,  close  growth;  fruit  three  to  five  inches  long, 
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diameter  two  to  three  inches,  smooth,  nearly  round;  flesh  solid,  excellent 
Lacks  productiveness. 

Everbearing.  New.  Vines  of  short  growth;  fruit  four  to  six  inches 
long,  diameter  two  to  three  inches,  smooth.  Early.  .Vines  fairly  product- 
ive, and  continue  to  produce  fruit  for  a  long  season. 

Green  Prolific,  Vines  healthy,  strong  growing  and  prolific;  fruit  five 
to  seven  inches  long,  diameter  two  to  three  inches;  flesh  firm,  good.  One 
of  the  best  varieties  grown. 

Long  Green.    The  x>opular  and  reliable  variety  for  pickling. 

Parisian  Pickling.  Vines  are  of  short  growth,  productive.  Fruit 
when  fully  grown  ten  to  twelve  inches  long,  diameter  one  and  one-half  to  two 
inches,  densely  covered  with  fine  prickles;  fiesh  firm  and  tender.  The 
fruits  when  young  are  long  and  slim.     Excellent  for  pickling. 

Pera.  Vines  vigorous,  fairly  productive;  fruit  good  size,  nearly  white. 
A  good  variety  for  table  use. 

liuasian.  Growth  close;  fruit  small,  good  form.  Very  early  and  excel- 
lent for  pickling.     Productive. 

White  Japan.  Vines  vigorous,  healthy,  spreading  well;  fruit  large, 
good  form,  excellent  quality,  white.  A  very  handsome  cucumber  and  the 
vines  are  productive. 

White  Spine.  Vines  very  strong  and  vigorous;  fruits  large,  r^ular 
form,  light  green  color.     Productive.     One  of  the  best  for  table  use. 

HilVs  Forcing  White  Spine.  A  selection  from  White  Spine.  Fruit 
large,  of  even  size,  dark  green  color;  flesh  solid  and  of  good  quality. 
Productive.     An  improvement  over  White  Spine. 

The  follovring  are  recommended  for  the  purpose  named: 

For  pickling — Green  Prolific,  Long  Green,  Russian,  Parisian  and 
Everbearing. 

For  table  use— Hills'  White  Spine,  Pera  and  White  Japan. 

EGG  PLANT. 

This  is  a  tropical  plant,  and  owing  to  its  tenderness  and  the  difficulty  of 
getting  strong,  well  grown  plants  to  set  out,  its  culture  is  not  always  suc- 
cessful The  plants  should  be  started  in  hot-beds  from  the  15th  to  20th 
of  ApriL  The  temperature  should  not  fall  below  70°.  They  should  not 
be  set  out  until  the  weather  is  warm  and  settled,  about  June  1  to  10.  Set 
in  rows  three  feet  by  two  feet.  If  good  plants  are  set  out  their  after 
culture  is  not  difficult.  New  York  Improvea  and  Black  Pekin  are  the  best 
varieties  to  grow. 

LETTUCE. 

About  thirty  varieties  have  been  grown  during  the  year.  Varieties  have 
been  tested  in  the  forcing-house,  in  hot-beds  and  in  the  garden.  For  the 
forcing-house  we  have  found  nothing  better  than  Grand  Bapids.  It  is  a 
strong,  upright  grower,  of  attractive  appearance  and  free  from  rot  Chi- 
cago Forcing  is  an  excellent  variety  for  the  purpose,  but  requires  better 
care  than  Grand  Rapids  to  do  well.  White  Tennisball,  Boston  Curled, 
Hot-house  and  Golden  Queen  are  also  good  forcing  lettuces. 

As  a  remedy  for  the  aphis,  we  found  that  a  table-spoonful  of  good  pyre- 
thrum  dissolved  in  a  bucket  full  of  water,  applied  in  a  fine  spray  with  a 
force  pump,  was  very  effectual  in  keeping  down  this  pest 
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For  hot-bed  purposes,  Chicago  is  a  superior  variety.  Tennisball,  Cali- 
fornia Butter,  Hanson,  Siilips6n,  Golden  Queen,  Hot-house  and  Landreth 
Forcing  will  do  well. 

The  roUowing  table  shows  the  comparison  of  varieties  grown  out  of 
doors.  The  plants  were  grown  in  the  forcing-house,  and  were  transplanted 
to  the  open  ground  May  15. 

Table  IV. 


1 

2 

Variety. 

Seedsman. 

s 

i. 

II 

^1 

3I 

$ 

1 

a 

1 

I! 

2 

Bath  Cos 

RawBon 

8 

7 
8 

76 
91 
81 
98 
91 

82 
76 
89 
71 
71 

92 
87 
91 
58 

78 

62 
89 
78 
82 
84 
92 

70 
87 
94 
49 
38 
86 

28 
31 
88 
36 
84 

22 
86 
43 
26 
88 

41 
36 
38 
34 
40 

40 
38 
21 
86 
38 
42 

88 
34 
86 
34 
38 
S2 

46 
88 

46 
89 
40 

36 
48 
49 
81 
49 

51 
56 

54 
88 
62 

55 

52 
26 
40 
46 
56 

54 
45 
49 
40 

74 
67 
102 
66 
78 

64 
74 
80 
64 
74 

80 
97 
82 
97 
82 

101 
82 
67 
67 
76 
97 

101 
67 
96 

74 

102 

:i 

Big  Boeton 

Henderson 

RawBon 

97 

4 

^k  Seeded  Si^peoi^:..:^ 
Black  Seeded  Tennis  baU.... 
Boston  Corled 

114 

A 

RawBon 

97 

^ 

Bawson . 

101 

7 

Bovt^n  Markf^t 

Bawson 

90 

8 

California  Batter 

Bawson 

102 

9 

California  Mammoth 

CurSJ^dia"I™I"IIIIII" 

SSSe. .::::::::: 

102 

10 

Vaughan  , . , 

97 

11 

f/anWrh 

99 

12 

Bawson             .  . 

102 

IS 

T)4^nvAi>  Market. 

Thorbum - 

123 

U 

Frenf^h  BlockhMid     , 

102 

1ft 

Golden  Queen 

Henderson 

Gregory 

128 

1A 

Grand  Baplds 

133 

17 

Green  Fringed 

Tmn^mth 

123 

18 

Hanffon 

Bawson 

102 

19 

Hot-hoose 

Kawffon 

96 

20 

Landreth  Foroins 

Landreth.::::::::: 

102 

21 

New  York 

Henderson 

Bawson 

102 

22 

Oak  Leayed 

128 

24 

Sunset 

Salxer      

128 

2ft 

Torahannook 

Rawson ._ »,. 

97 

2ft 

White  Star 

Ferry 

118 

27 

Year  Round z 

Bawson 

97 

28 

Cabbage  

Yanghau 

29 

I^nar  l^tanding  Cos, . 

For  summer  varieties  of  the  older  sorts,  Hanson,  Simpson,  Grand  Rap- 
ids, Tennisball,  California  Butter,  Tomhannock  and  Chicago  are  all  good. 

The  following  are  new  varieties: 

Big  Boston — Hend.  Very  similar  to  Boston  Market,  but  it  forms 
larger  heads  of  close,  compact  form.  The  leaves  are  tender  and  of  excel- 
lent quality.     The  type  is  not  fully  fixed. 

Denver  Market — Barteldes.  The  leaves  are  large,  very  closely  curled 
and  waved,  of  a  light  yellow-green.  It  forms  a  rather  loose  head.  Tender 
and  excellent  quality,  but  the  edges  of  leaves  are  turned  brown  by  the  sun. 

Golden  Queen — Hend.  Leaves  light  yellow-green.  It  forms  very  com- 
pact, small  heads  of  the  best  quality.  It  can  be  planted  very  close.  A 
forcing  variety,  not  good  in  the  garden. 

Hot-house — Bawson.  Leaves  dark  ^een  with  outer  edge  purple.  It 
forms  a  good  sized,  compact  head  containing  a  large  amount  of  lettuce.  It 
is  free  from  rot.     A  veiy  desirable  forcing  variety. 

New  York — Hend.  Leaves  large,  dark  green,  finely  wrinkled  and  with 
closely  cut  edges.     It  forms  a  large,  firm  head  which  stands  long  and 


Digitized  by 


Goo^'Z 


HORTICULiTURAL  DEPARTMENT. 


269 


endures  the  sun  well. 

White  Star— Ferry, 
wrinkled  and  curled. 
An  excellent  variety. 

Cabbage — Vaughan. 
edges  entire;  inner  leaves  have  purple  edges, 
and  of  excellent  quality.    A  good  variety. 


It  is  a  distinct  type  and  a  valuable  summer  variety. 

Of  the  Hanson  type,  but  the  leaves  are  more 

It  forms  a  large,  loose  head  of  the  best  quality. 


Not  yet  introduced. 


Leaves  dark  green,  smooth. 
It  forms  a  close  head,  tender 


PEPPERS. 


The  peppers  were  sown  in  flats  in  the  forcing-house  on  the  18th 
March,  ana  were  transplanted  out  doors  June  9. 


of 


Tabije  V. 


Variety. 

Seedsman. 

i 

ill 

5 

1 

Bmiilifin ... 

Thofbom 

22 
21 
20 
20 

25 
28 
26 
28 

26 
26 
27 
29 

88 
09 
SO 

78 

09 
00 
71 
75 

55 
45 
70 
50 

89 
72 
79 

08 
02 
70 
08 

00 
62 
72 
89 

U4 

C^rMff^l 

Ferry . 

89 

ChiU       .              ..                

88 

Coral  Gem 

Thorbom. 

77 

Dawn  .- - 

Ferry - 

85 

I^armTfelY 

Tr  ' 

79 

LonffBed 

«» 

8» 

mSSSS 

»* 

RnVy  Kinif 

44 

7» 

flqniUfh     "                                                ...... 

»« 

76 

Black  NuWan  ::.:...  ...........    ..  ............. 

nhwum. 

70 

r!>iii^if*  KnM^<?f»niM» 

M 

Cardinal  and  Long  Bed  have  long  tapering  fruits,  bright  red  or  scarlet; 
flesh  of  mild  flavor.  Chili  and  Coral  Gem  have  small  tapering  fruits  of 
pungent  flavor.  Large  Bell  and  Buby  King  have  large,  short  fruits  of 
dark  red  color;  flesh  thick  and  of  mild  flavor.  The  Squash  pepper  is 
nearly  round,  smooth,  mild  flavor.  It  is  very  productive  and  free  from 
rot    The  following  are  recent  sorts: 

Brazilian — Thor.  Plants  of  large,  strong  growth;  fruit  one  and  one- 
half  to  one  and  three-fourths  inches  in  diameter,  four  to  five  inches  long, 
irregular  shape;  color  variegated.  Very  tender  and  too  late  in  maturing 
fruit  for  this  section. 

Black  Nubian— ChUdB.  Plant  of  slender,  spreading  growth;  fruit  borne 
upright,  two  to  three  inches  long,  one  inch  diameter  at  base,  tapering 
slightly  to  apex;  color  blue-black;  mild  flavor.    Productive. 

Uhilds'  Kaleidoscope — Childs.  Plants  of  strong,  spreading  growth; 
fruit  one  inch  in  diameter  at  base,  and  one  inch  lon^,  tapering  to  a  x>ointt 
slightly  ribbed;  color  dark  yellow,  changing  to  bright  scarlet  An  orna- 
mental plant. 
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EXPERIMENT    STATION—BULLETINS. 


RADISHES. 

Varieties  of  radish  were  tested  in  the  forcing-house,  in  hot-beds  and  in 
th«  garden. 

Forcing  radishes.  Many  eariy  radishes  sent  out  by  seedsmen  under 
various  names  differ  but  slightly  in  form  or  shade  of  color.  Olive  Ddep 
Scariet  Short  Top,  French  Breakfast,  Scariet  Turnip,  Round  Dark  Red  and 
Scarlet  Button  are  excellent  for  the  purpose.  Wood  Frame  is  nearly  as 
early  as  any  of  the  above  and  the  roots  are  much  larger  and  longer. 

The  following  are  forcing  sorts  recently  introduced: 

Bapid  Forcing — Hend.  Tops  small;  root  round,  light  scarlet,  white 
tipped.     A  good  variety  but  scarcely  as  early  as  claimed. 

White  Ou)be — Faust.  Tops  large;  root  round,  sometimes  olive-shaped; 
skin  white;  flesh  firm,  mild  flavor.     A  good  white  variety. 

New  Champion — Fausi  Tops  small;  root  round,  tending  to  oblong; 
skin  bright  scarlet;  flesh  tender  and  of  excellent  quality.  This  varied 
came  to  maturity  four  days  earlier  than  any  other  grown  this  year. 

Acme — Salzer.  Tops  small;  root  short,  olive-shaped;  color  dark  scarlet; 
flesh  crisp,  tender.    A  good  variety. 

Non^PJiLS  Ultra — Ferry.  Tops  small;  root  round,  bright  scarlet;  flesh 
tender,"  crisp.     Early.     Excellent  for  forcing. 

The  following  table  shows  the  comparison  of  the  radishes  grown  in  the 
garden: 

Tabi^  VI. 


1 

Variety. 

Seedeman. 

ii 

S 

1 
It 

lb 

e 

1 

Ii 
1? 

iff 

Acme - 

Salser 

25 
86 
93 
50 

80 
98 
95 
65 

17 
17 
17 
18 
16 

16 
16 
15 
19 
19 

19 
19 
18 
16 
15 

16 
16 
18 
14 
14 

14 
14 
14 
14 
14 
14 

41 
74 
77 
88 

48 

57 
28 
88 
44 
88 

34 
51 
61 
30 
85 

67 
64 
87 
47 
56 

29 
47 
26 
45 
26 
28 

36 
80 
41 
46 
46 

36 
34 
46 
84 
84 

41 
48 
41 
41 
42 

88 
48 
88 
44 
50 

41 
50 
41 
36 
42 
36 

14 

TiiSt-%^«i.-»; 

Henderson 

Grwry ........ . 

Blood  I'smip 

9 

18 

nhifi^MfA  R/>i^ 

Henoerson 

8 

9 

Franoh  Bn^kfieurt         ...     . 

Ferry 

2 
98 
U 
68 
71 

86 
100 
60 
85 
71 

81 
97 
91 
76 
100 

92 
83 
78 
80 
96 

79 
95 
68 

80 

to 

QarnetL. 

Landieth 

Ferry 

12 

11 

Golden  Globe 

8 

n 

Non  Pins  Ultra. 

22 

u 
1ft 

Bapid  Foroinff 

Henderson 

Ferry 

42 
27 

16 

Sandwich., 

Henderson 

Fferry 

64 
85 
60 
72 

16 
67 
4 
54 
91 

31 
96 
48 

17 

Scarlet  GloBe 

15 

18 

Scarlet  OUve 

.?  ' 1 

15 

19 

Scarlet  Short  Top 

Faost.... 

14 

9A 

Scarlet  Tomip 

Ferry 

18 

a 

Sarprise 

Burpee 

20 

24 

White  OUye 

Ferry 

Henderson 

Ferry 

27 

m 

Wbf t^  Arytniiji 

8 

» 

Whfte  ^mmflT 

9 

27 

White  Turnip 

17 

28 

White  Vienna 

Wood  Framft. 

tt 

15 

29 

»» 

IT 

^ 

^^^^'^^ 

Vnnffhan 

26 

Ki 

Tl                """ 

24 

^ 

»» 

81 

The  following  varieties  are  recommended  for  the  purpose  named: 
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Early  radishes — Non  Plus  Ultra,  French  Breakfast,  Wood  Frame,  Bapid 
Forcing,  and  Long  Bright  Scarlet 

Summer  radishes — Chartier,  Scarlet  Short  Top,  Surprise  and  White 
Summer. 

Long  Bright  Scarfed— Vaughan.  Not  yet  introduced.  Tops  medium 
to  large;  root  one  inch  diameter,  taperinff,  length  four  to  five  inches; 
color  oark  scarlet;  flesh  firm,  excellent  quality.  The  earliest  long-rooted 
variety  grown. 

One-half  Long  Bright  Scf^rZef— Vaughan.  Not  yet  introduced.  Tops 
small;  root  three-fourths  to  one  inch  diameter,  two  inches  long,  olive- 
shaped,  scarlet  color. 

SQUASHES. 

Bay  State — Greg.  Eight  to  ten  inches  in  diameter;  six  to  eight  inches 
lon^;  color  green,  shell  and  meat  thick.  At  the  apex  is  an  irregular  pro- 
jection.    A  good  fall  and  winter  variety. 

Chestnut — Greg.     Much  like  the  Hubbard  in  form;  shell  white,  hard ; 
flesh  yellow,  good.     Not  very  productive  with  us  this  year. 
□Cocoanwf— Greg.    Small,  form  round,  conical;  shell  orange  yellow  with 
green  tips;  flesh  mae  grained  and  of  good  quality.     Vines  very  productive. 
An  excellent  small  squash  for  fall  and  winter  use. 

Sibley — Greg.  Medium  size,  length  eight  to  ten  inches,  diameter  eight 
inches,  tapering  rapidly  near  apex;  color  pale  green;  flesh  thick,  dark 
orange  color.  Good  for  late  fall  and  winter  use.  A  very  promising 
variety. 

Ford  Hook — Greg.  An  excellent  winter  variety  for  home  use;  too 
small  for  market 

Der  Wing — Burpee.  A  small  squash;  skin  creamy-yellow  color,  rough 
and  warty;  flesh  light,  fibrous. 

TOMA'TOES. 

The  tomatoes  under  test  the  past  year  included  nearly  all  of  the  distinct 
varieties  from  the  previous  year's  collection,  and  such  new  sorts  as  we 
could  obtain.  The  old  kinds  were  manv  of  them  worthless,  but  were 
retained  for  purposes  of  comparison  and  illustration. 

The  number  of  plants  of  a  variety  used  in  the  test  was  six.  The  seed 
was  sown  March  16,  they  were  transplanted  April  28,  and  placed  in  the 
field  June  6.  The  vines  were  supported  upon  a  wire  trellis  similar  in  con- 
struction to  the  one  described  in  Bulletin  70. 

The  season  was  so  cool  that  the  date  of  ripening  was  from  three  to  four 
weeks  later  than  usual.  As  the  fruits  matured  they  were  picked,  counted 
and  weighed.  The  following  table  gives  the  results  obtained  from  some 
of  the  newer  and  more  valu€uble  sorts  ux>on  six  plants: 

The  Earliest  from  Yaughan  was  the  first  to  ripen,  and  was  one  of  the 
most  productive  varieties  grown.  It  is  medium  in  size,  slightly  angled  or 
ribbea,  yellowish-red  in  color,  and  moderately  firm.  On  account  of  its 
extreme  earliness,  it  is  one  of  the  most  valuable  sorts  for  early  market 
purposes  that  we  have  ever  grown. 

Following  it  in  a  few  days  are  Atlantic  and  Early  Ruby;  the  former  is 
the  larger  and  more  regular,  but  the  Early  Ruby  is  slightly  earlier,  and  is 
more  productive.    Bol£  are  valuable  sorts. 
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Table  VII. 


1 

Variety. 

Seedsman. 

Ripe. 

1 

H 
il 

S5 

1 

1 

192 

RmlMlkadA 

Dreer 

iYt.|::::: 

"   8i:iii 

"    8 

**       8 

Ang.  29. 

Sept.  16 

Aug.  19 

Sept.  8 

Aug.  19 

Sept.  23.... 
*^     12.... 

8„.. 
"       16.... 

"       12.... 

8.... 

8.... 
"       12.... 

5.... 

"       29.... 

5.... 

8.... 

Aug.  22 

Sept.  14..... 

"       8 

"     16 

"       8 

"     16 

Aug.  17 

"    22 

"    30 

Sept.  8 

^??-?2 

306.5 
180. 
46.5 
172.5 
147. 

202.5 

268. 

306.5 

166.5 

118.5 

285. 

157Ji 

124.5 

196. 

162. 

180. 
291. 
342. 
72. 
231. 

33. 

22S7. 

230. 

880. 

184. 

369. 
188. 
199. 
115. 
815. 
196. 

253. 
497. 
297. 
280. 
195. 
209. 

1366. 
996. 
702. 
888. 
618. 

806.8 
U70. 
828. 
966. 
661.2 

1586. 

964. 

582. 
1096. 

760J 

702. 
1138. 
1464. 

180. 
1680. 

216. 

784. 
880. 
1606. 
672. 

1316. 

852. 

412. 
1428. 
1482. 

816. 

1340. 
1816. 
1206. 

960. 

960. 
1008. 

2208. 

25a. 

2274. 
2514. 
2100. 

1804.8 

2012. 

2230. 

1936. 

2167.2 

8282.' 
3274. 
1422. 
2244. 

1568.8 

3010. 
2286. 
1903. 
444. 

2184. 

444. 
1712. 
3484. 
2904. 
1952. 

2516. 
2284. 
1196. 
2544. 
2272. 
2000. 

2512. 
2298. 
2496. 
1600. 
2514. 
3496. 

6. 

194 

ghfth. 

Henderson 

Manle 

5. 

196 

Tnrner— 

15. 

196 
197 

Volunteer 

Niohors  Stone 

Nii^ii&'shwid:';.: 

Livingston ,. 

5. 
4.30 

198 

4.0f 

199 
300 

301 

^uS\„;:::::::::::::::::::::: 

Bay  State 

Auantio 

N.  B.&G.CO. 

A.  B.  Howard 

Johnson  A  Stokes.. 
Johnson  &  Stokes- 
Johnson  &  Stokes.. 

Henderson 

Salzer 

4.5S 

3.97 
5J0 

302 

TPnuidywine     ^  ^ .       ^  . . 

5.83 

20t 

Onmberland  Red 

6418 

204 

RidKy  (Fftrly)?. 

6.06 

206 

LaOroese 

4.6T 

306 

Mornfair  f^t^r 

Maule  ""■■"*'  '"" 

5.63 

307 

Dwarf  Champion .     

iM 

308 

Salxer 

3.90 

309 

BedCroea. 

Gregory 

Salaer 

8.87 

210 

Earlf^i^,  of  All 

4.28 

311 

Station 

Burpee .    .          _  . 

3.33 

212 

Table  Queen 

Henderson. 

Manle 

7.27 

213 

Tree 

6.54 

214 

r^ifontin  Fig. 

Salser 

J4 

215 

nStinin        ^ 

Borpee 

8.83 

317 

Long  Keeper 

Therbnm 

4.23 

218 

BStchiese!!!.::::     ..:..:::::: 

Borpee 

5.01 

219 

Mitchell 

Gregory 

4.89 

330 

Stone 

T4v»iigston    ... 

6.17 

321 

Yellow  Peach 

Rawson 

2S/I 

332 

No.  400 

Henderson.. 

Henderson 

115* 

323 

Rarly  Rnby 

4.54 

324 

Dwarf  Champion 

Harris^ ..:::::..: 

4.17 

326 

Potomac . . 

Harris 

5.29 

236 

Nicholson 

Optimns 

Nicholson 

2.64 

227 

Ferry 

4.06 

228 

No.  1,  Homer  &  Sona 

Homer  &  Sons 

4.1? 

161 

Dead  Ripe 

4.92 

161 

Green 

iJA 

The  Ignotum  still  holds  its  place  at  the  head  of  the  list  as  the  best  all 
around  tomato.  It  is  very  large,  regular,  solid,  quite  productive  and 
medium  in  time  of  maturity. 

Of  the  new  sorts.  Long-keeper  and  Potomac  of  the  pink  kinds,  and 
Cumberland  Bed  and  Mitchell  of  the  red  ones,  ^ave  best  satisfaction. 
They  seem  to  have  no  bad  qualities  and,  in  plant,  size,  shape,  quality  and 
quantity  of  fruit,  leave  little  to  be  desired. 

The  following  notes  upon  some  of  the  new  sorts  may  be  of  interest: 

214.  California  Fig — Salzer,  Nothing  more  than  the  old  Yellow  Pear 
tomato,  seeds  of  which  c€ui  be  bought  lor  five  cents  per  paper,  while 
twenty  cents  is  asked  for  the  **  New  California  Fig." 

215.  Ohemin — Burpee.  Fruits  of  medium  size,  spherical  or  slightly 
oblong.  Very  regular.  Stem  inserted  in  a  cavity  so  small  as  to  be  hardly 
perceptible.     Color  light  yellowish-red.     Firm. 

217.  Long  Keeper — Thorbum.  Leaves  much  like  those  of  Ignotum. 
Fruit  pink,  medium  to  large  in  size,  round  and  flattened  slightly,  quit» 


Digitized  by 


Google 


HORTICUlJTURALi  DBPARTHBNT.  278 

regular,  moderately  firm;  very  productive.     This  seems  likely  to  take  the 
place  of  Beauty,  wnich  it  much  resembles. 

218.  Matchless — Burpee.  In  many  respects  this  variety  is  similar  to 
Ignotum  but  it  is  smaller,  less  productive,  and  not  so  even  in  size  of  fruit. 
It  also  lacks  the  shouldered  appearance,  and  the  solidity  that  distinguish 
that  variety.     Bather  too  late  for  this  section. 

219.  Mitchell— G^egrorj^.  Veiy  similar  to  Matchless  in  both  fruit  and 
plant,  but  as  it  was  a  week  earlier  it  was  nearly  twice  as  productive  of  ripe  , 

^miits.    The  fruits  are  occasionally  somewhat  irregular,  and  show  a  dis- 
*  position  to  crack  around  the  stem.     With  selection  it  promises  to  become 
a  valuable  sort. 

220.  Stone — Livingston,  Rather  late  for  seasons  like  the  last.  Fruits 
very  regular,  quite  large  and  solid.    The  best  of  the  late  varieties. 

2Q1.  Yellow  Peach — Rawson.  Differs  from  the  "Peach"  tomato  in 
being  of  a  slightlyyellow  color.     Excellent  for  canning  and  preserving. 

2^.  "So.  400— Henderson,  Leaves  large,  something  Tike  Mikado.  Fruits 
very  large  (from  eight  to  twenty  ounces),  fairly  regular,  and  quite  firm. 
Season  rather  late.  Very  productive.  If  a  very  large,  coarse  tomato  is 
desired  the  *'400"  should  be  selected. 

223.  Early  Ruby — Henderson.  Plants  small,  leaflets  slightly  curled. 
Fruits  small  to  mecuum  in  size,  red,  slightly  angled.  Quite  early  and  pro- 
ductive, but  it  is  surpassed  in  both  respects  by  Vaughan's  Earliest,  which 
is  also  fully  as  large  and  smooth. 

224  Dwarf  Cluimpion — Harris.  By  far  the  strongest  and  best  strain 
of  this  variety  we  have  ever  grown,  evidently  produced  by  careful  selection. 
Plants  stocky.  Fruits  large  for  the  variety,  very  smooth.  Quite 
productive. 

226.  Potomac — Harris.  Plants  of  medium  size,  foliage  dark  green. 
Medium  in  ripening.  Fruits  large,  very  regular.  One  of  the  most  pro- 
ductive kinds  grown.  In  an  ordinary  season  it  would  have  been  very  near, 
if  not  at  the  head,  of  the  list     A  very  promising  variety. 

226.  Nicholson—  Wm.  Nicholson,  fframingham,  Mass.  This  variety  is 
very  highly  esteemed  by  Mr.  Nicholson  for  forcing  puri)oses.  Out  of 
doors  it  is  a  very  regular  small  to  medium  sized  tomato,  not  perceptibly 
different  from  Advance.     Quite  productive. 

227.  Optimus — Ferry.  A  new  strain  of  Optimus;  seems  to  be  well 
worth  growing.  Moderately  productive,  medium  in  earliness;  fruits 
medium  in  size,  quite  firm  and  of  good  quality.  It  is  an  excellent  sort  for 
home  use  or  for  markets  that  call  for  a  red  tomato  of  high  Quality. 

228.  Ko.  1 — Homer  &  Sons.  Plants  ^uite  small.  Foliage  somewhat 
wrinkled.  Medium  early.  Fruits  of  medium  size,  fairly  productive,  flat, 
slightly  ribbed  and  angular.     Not  as  valuable  as  many  of  the  other  sorts. 

In  order  to  see  what  the  effect  would  be  if  seeds  were  selected  from  green 
fruits,  we  saved  in  1890,  seeds  of  Potato  Leaf  from  half-^own  green  fruits, 
and  from  others  that  were  dead  ripe.  They  were  planted  and  were  given 
the  same  care.  The  results  will  be  found  at  the  bottom  of  the  tomato 
table.  It  will  be  noted  that  there  was  no  difference  in  the  earliness,  and 
that  although  the  number  of  tomatoes  that  matured  before  the  vines  were 
killed  by  frost  was  the  largest  from  ffreen  seed,  the  total  weight  of  fruits 

Seen  and  ripe,  and  the  average  weight  of  the  ripe  fruits  was  the  larger  on 
e  plants  grown  from  ripe  seed.  There  was  little  difference  in  the  growth 
and  appearance  of  the  plants,  although  if  anything  those  from  ripe  seeds 
were  the  stronger. 
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These  results  agree  with  those  obtained  in  other  experiments. 

FEBTILIZERS   FOR    TOMATOES. 

In  a  field  of  the  Earliest,  t)lats  were  laid  oflf  for  a  test  of  various  chem- 
ical fertilizers.  The  materials  used  were  tiitrate  of  soda,  sulphate  of  pot- 
ash, and  dissolved  bone-black.  They  were  applied  singly,  and  in  various 
mixtures,  so  that  we  had  each  of  them  alone,  with  each  of  the  others,  and 
all  three  together.  Alternate  plats  were  left  unfertilized,  and  that  there 
mi^ht  be  no  mistake,  the  experiment  was  duplicated. 

The  quantities  of  each  used,  whether  together  or  separately,  were  50 
lbs.  nitrate  of  soda,  100  lbs.  sulphate  of  potash,  and  200  lbs.  dissolved 
bone-black. 

The  soil  was  a  poor  sandy  loam  which  had  been  in  grass  for  a  number 
of  years.  Last  fall  it  received  an  application  of  about  thirty  loads  of 
stable  manure  per  acre. 

After  the  first  two  weeks  the  plants  in  the  fertilized  plats  were  slightlv 
more  vigorous  than  in  those  unfertilized.  As  the  season  advanced  the  dif- 
ference became  less  marked,  and  at  the  time  of  ripening  the  plats  could 
hardly  be  distinguished.  There  was  no  perceptible  difference  in  the  time 
of  ripening  or  in  the  productiveness  of  the  plats.  In  some  cases  the  fer- 
tilized plats  seemed  to  have  larger  and  more  regular  fruitf.  This  was 
particularly  noticeable  where  the  mixture  contained  the  three  combined. 

Prom  this  experiment  it  would  seem  that  where  the  amount  used  is  not 
too  great  there  need  be  no  fear  of  loss  in  yield,  and  earliness  from  the  use 
of  fertilizera  On  the  other  hand,  where  stable  manure  can  be  easily  and 
cheaply  obtained,  the  use  of  chemical  fertilizers  will  not  be  profitable. 
Where  manure  cannot  be  thus  obtained,  and  where  the  land  is  not  rich, 
the  application  of  a  mixture  of  50  lbs.  nitrate  of  soda^  100  lbs.  sulphate 
of  potash  and  200  lbs.  dissolved  bone-black  per  a^re  wiH  prove  profitable. 
If  the  land  is  very  poor  the  amount  can  well  be  doublerf. 

TRELLISES   FOR    TOMATOES. 

In  order  to  determine  what  form  of  trellis,  if  any,  was  best,  seven  dif- 
ferent kinds  were  put  up  for  adjacent  rows  of  the  Ignotum.  Two  were 
constructed  of  wire;  one  had  two  wires  one  above  the  other  to  which  the 
vines  were  tied.  A  second  foim  consisted  of  four  wires,  two  on  each  side 
of  a  six  inch  fence  board,  and  about  a  foot  apart.  The  vines  were  allowed 
to  grow  up  between  these  and  hang  over  the  top  wires.  The  others  were 
of  wood;  one  form  consisting  of  stakes  five  feet  high,  one  to  each  plant, 
to  which  the  main  shoot  of  the  vine  was  trained,  the  branches  being 
allowed  to  hang  down.  A  second  form  was  made  of  strips  of  board  four 
inches  wide  and  six  feet  long.  Two  were  used  for  each  plant,  the  lower 
ends  set  in  the  ground  two  feet  apart,  and  with  the  upper  ends  six  inches 
apart,  with  three  cleats  on  each  side.  A  third  kind  was  made  by  usiuR 
three  stakes  with  two  barrel  hoops  to  support  the  vines.  Ano  therhad 
strips  of  wood  instead  of  the  hoops,  and  the  last  was  much  like  the  wire 
trellises,  except  that  fence  boards  were  nailed  to  each  side  of  the  stakes, 
instead  of  the  wires. 

There  was  no  great  difference  in  the  efliciency  of  the  different  trellisies, 
as  all  of  them  supported  the  vines.  The  four-wire  trellis,  however,  was 
easiest  to  construct  and  required  least  attention  in  training  the  vines, 
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besides  beiu^  neatest  in  appearence.  The  wires  if  galvanized  will  be  almost 
indestructible  and  will  last  many  years. 

It  will  not  pay  in  arerage  years  to  trellis  tomatoes  for  field  cultivation, 
but  it  is  often  desirable  in  a  small  garden. 

CABBAGES. 

For  the  variety  test  thirty-eight  varieties  were  grown.  The  seeds  were 
sown  Feb.  20  for  the  early  and  second  early  sorts,  and  after  being  twice 
transplanted,  the  last  time  into  three  inch  pots,  they  were  planted  in  th© 
field  on  the  11th  of  May.  They  made  a  good  start  but  many  of  them  were 
attacked  by  the  maggot,  and  of  some  kinds  more  than  one-half  the  plants 
were  lost. 

The  following  table  shows  the  time  of  maturity  and  the  average  weight 
of  the  heads  after  being  trimmed. 

Table  VIII. 


Varieties. 

Seedsman. 

89 
73 
68 
59 
94 

56 
59 
90 
56 

68 

89 
75 
76 
71 

81 

75 

48 
41 
89 
86 

63 
60 

82 
80 
88 

77 
86 
61 
81 
85 

85 
82 

!i 

1 
il 

|2 

Si 

64 
77 
131 
67 

No.   of   days    to 
market  maturity 
from  planting. 

1 

< 

1 

AUHead          

Burpee 

Gre,jory..... 

Hend«8onI' 
Tborbom... 

^*««°^ 

Brill....::::: 

Qre^ 

Brill 

80 
85 
73 
89 
100 

73 
75 
100 
84 
81 

100 
85 
94 
93 
92 

90 
58 
84 
00 
91 

72 
83 
06 
07 
86 

85 
56 
74 
96 
90 

91 
89 

7 
7 
8 
8 
7 

8 
8 
7 
9 
9 

6 
7 
7 
7 
6 

8 
8 
11 
9 

7 

8 
7 
7 
7 
8 

7 

8 
8 
8 
7 

7 
8 

10 
9 

"io 

06 
80 

'78" 

9 
9 
10 
16 

6.7 

X 

6a 

3 

AvnArioan  Savoy 

5.12 

4 
S 

Charlenton  Wakefield 

Chineee 

Deep  Head 

3.18 

^ 

10 
10 

8 
.    7 

? 

10 
10 
0 
9 
10 

9 
10 

8 
9 
9 

9 
10 
10 
9 
9 

8 
10 

9 
10 

9 

9 
7 
9 
9 

10 
9 
10 

96 
110 
64 
58 
59 

% 

121 
71 
108 

187 
59 
78 
74 
59 

89 
110 

72 
101 
110 

82 
82 
82 
57 
131 

119 
92 
110 

106 
187 

77 
74 
77 

181 
108 
181 

89 
129 

■■"*82"' 
98 

""to" 

127 
181 
89 
141 
137 

98 
119 
110 

67 
141 

'  "iio" 

17 
18 
12 
16 
17 

19 
16 
18 
14 
22 

15 

12 
12 
10 
15 

17 
14 
17 
15 

8 

6 
4 
11 
8 
1 

6 
4 
11 
8 

7 

14 
23 
28 

8.4 

7 

Diamond  Winter 

10.10 

H 

Early  Wakefield 

3J& 

9 
10 

B(;ainpe«i 

3.6 
3.1 

11 

Flat  Datoh 

11. 

If, 

Fottler'B  Branfwiok 

Hard  Hfmdinff.. . 

it 

10.8 

13 

iSf!?.;;::; 

11. 

14 
15 

16 
17 

Henderson's  Donuner ... 

Looisyille  Dromhead...!^!. 

Marblehead. 

Newark. 

5.12 
9.8 

8.18 
4.9 

18 

Nonpariel 

^!'.;:::: 

2.7 

10 

Nonsach 

6.3 

flO 

Paris 

Gregory 

Brill 

8.14 

fA 

Perfrotion  Sayor 

5.8 

n 

PremiomFlat  Dotoh 

Rothselbcuv 

11.8 

^ 

Bawson  ]:::: 

Gregory 

BriU. 

4.9 

M 

RmI  nnimh«^ 

7.12 

f» 

Red  Erfurt 

5J 

1» 

Reynolds 

6.5 

27 

SohUtzer 

5.2 

ffi 

Soooession        

9.13 

m 

Volonteer 

2.8 

no 

Warren 

20. 

SI 

World  Beater 

8.4 

3?! 

YeUow  Datoh 

Gregory 

Vamrhan 

8.5 

88 

I/izfmbarg..          .... 

8.15 

34 

New  DotofT  Winter 

*«»u4^u«»u 

4.7 

85 

Sayoy 

,. 

110 
118 

137 

15.4 

811 

Winter 

♦• 

8.4 

37 

MaryuiV  Sayoy 

»» 

5. 

38 

Vanderfaw....'. 

•» 

7.14 
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EARLY  VARIETIES,   MATURING  IN  JULY. 

Wakefields.  Three  samples  of  seed  were  obtained.  No.  8  Early  Wake- 
field— Brill,  No.  9  Early  Wakefield — Qregpry,  and  No.  4  Charleston  Wake- 
field— Henderson. 

Noa  8  and  9  have  succeeded  about  the  same  during  the  season.  No.  9 
is  earlier  but  smaller,  and  on  the  whole  inferior  to  No.  8.  The  plants 
have  been  small,  headed  unevenly,  and  have  not  proved  very  desirable 
stock.  No.  8  is  on  the  whole  better,  more  typically  Wakefield  and  notice- 
al^ly  superior  to  No.  9,  larger  and  a  trifie  later. 

Charleston  Wakefield  is  more  even  in  type  than  the  others,  and 
though  a  little  later  is  much  more  desirabla  The  heads  are  more  even  in 
size,  Bolider  than  8  and  9.  It  is  probably  simply  a  carefully  selected  Wake- 
field stock,  though  in  some  points  it  resembles  the  Etampes.  In  keeping 
qualities  in  the  field  it  excells  8  and  9  as  it  bnrsts  less  freely  and  lasts 
longer. 

Etampes.  This  appears  to  be  the  best  of  the  very  early  cabbages.  It 
is  of  about  the  same  season  as  the  Wakefields,  but  it  matures  more  rapidly, 
and  is  sooner  out  of  the  way  for  later  crops.  The  heads  are  solid  and 
compact  and  of  convenient  sliap^-  The  Volunteer — Eawson,  is  th» 
Etampes  under  a  different  name.  The  same  in  time  of  maturing.  No  dif- 
ference in  any  particular. 

Paris.  This  seems  to  be  but  a  later  strain  of  Wakefield.  The  heads  ar* 
not  so  solid,  but  are  larger.     On  the  whole  it  is  inferior. 

In  general  the  Etampes  are  best  for  very  early  cabbages,  as  they  ar« 
even,  mature  quickly,  and  are  fairly  solid.  Some  selected  strain  of  Wake- 
field, as  Charleston  Wakefield,  would  follow  in  a  few  days,  and  fill  in  before 
the  next  later  varieties. 

SECOND  EARLY   VARIETIES,  MATURING   DURING  AUGUST. 

Hefiderson's  Summer  and  the  Bothselburg  seem  to  be  identical  The 
heads  are  somewhat  five-sided  and  very  flat,  easily  distinguishable  from 
others  when  the  former  is  once  known.  They  are  very  valuable.  Ther# 
was  no  difference  in  heading  or  maturity  between  these  kinds,  and  they 
appear  the  same  throughout  The  Henderson  Summer  appears  heavier 
than  the  Bothselburg. 

All  Seasons  and  others  of  its  type,  differ  from  the  above  in  being  a  littW 
later,  perhaps  a  week,  and  of  different  shape,  more  spherical  but  still  much 
flattened.  The  heads  are  heavier  and  probably  more  solid.  Of  this  typ» 
All  Seasons  and  Nonsuch  appear  to  be  the  best,  but  not  very  much  supe- 
rior to  All  Head  and  Reynolds.  Nonsuch  is  a  little  uneven  in  maturing. 
If  this  could  be  bred  out  it  would  probably  be  the  most  valuable  strain  of 
the  type.     All  Seasons  is  the  best  strain  teisted  this  year. 

Fottler's  Brunswick  is  the  latest  of  this  class  to  mature,  coming  t» 
maturity  this  year  from  the  20th  of  August  till  September  1.  They  wer# 
fairly  large,  with  very  even,  solid  heads,  true  to  type.  There  were  no 
missing  plants.  They  were  the  finest  appearing  of  any  of  the  cabbages, 
regardless  of  type  or  class. 

SEPTEMBER   GARBAGES. 

Hot  weather  the  last  of  September  matured  these  earlier  than  usual  and 
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many  cabbages  burst  Of  this  class  the  Diamond  Winter  is  probably  the 
most  valuable  though  rery  little  better  than  the  Flat  Dutch,  which  is  larger 
but  seems  less  solid  and  compact  in  habii 

Hard  Heading  (Luxemburg)  is  of  the  same  practical  value  as  Flat  Dutch 
but  more  spherical  in  shape  and  somewhat  uneven  and  untrue  to  type. 
Louisville  Drumhead  and  Premium  Flat  Dutch  are  practically  identical 
with  Flat  Dutch. 

Of  this  class  of  cabbages  the  Diamond  Winter  and  Plat  Dutch  are  most 
desirable,  owing  to  the  regularity  and  solidity  of  heads,  and  freedom  from 
bursting. 

OCTOBBB  CABBAGES.- 

Marblehead  and  Vanderoaw  were  well  selected  strains  and  the  best  of 
this  class.    Winter  was  smaller  but  still  very  desirable. 

Of  the  Savoys,  Marvin's  was  much  the  best,  as  was  the  Bed  Drumhead 
in  its  class. 

NOTES  ON  SOME  OP  THE  NEW  VABIETIES. 

Hard  Heading — Gregory.  Practically  the  same  as  Luxemburg, 
although  a  better  selection  than  that  variety  from  Vaughan.  Stem  short; 
teaves  light  green,  spreading  two  and  one-half  feet;  heads  nearly  spherical, 
sligbtly  flattened  on  top,  very  solid.     Said  to  bean  excellent  keeper. 

Newark — Brill,  ( Newark  Early  Flat  Dutch. )  Plants  very  even  and 
vigorous.  Stem  short  and  small.  Leaves  spreading,  two  feet  across, 
bluish-green  with  yellowish  veins.  Heads  quite  solid,  flattened.  About  a 
week  earlier  than  Henderson's  Summer,  to  which  it  is  preferred  by  some. 

NoJipariel — Ghregory.  Stem  very  short  and  small,  head  rather  loose, 
nearly  spherical,  rather  small.  Less  valuable  than  several  other  sorts  of 
the  same  period. 

Nonsuch — Brill.    Stem  quite  short;  leaves  bluish-green,  very  large  and 

Spreading;  heads  large,  flattened,  very  solid.  Bipens  with  Henderson's 
ummer.  A  valuable  second  early  variety,  but  it  C€in  be  improved  by 
•areful  selection. 

Schlitzer.  Stems  quite  long;  outer  leaves  loose,  scattered,  upright, 
bluish-green;  heads  nearly  spherical  with  slight  points,  size  medium,  solid. 
Quite  a  sure  header  and  excellent  in  quality. 

Warren.  {Stone  Mason.)  This  variety  suffered  badly  from  maggots, 
and  only  one  plant  escaped  them,  which  gave  a  head  weighing  twenty 
pounds.  Judging  from  this  single  head  it  is  an  excellent  strain;  head  very 
solid;  leaves  light  green  with  yellowish-white  veins. 

World  Becder.  Stem  short;  leaves  large  and  spreading,  dark  green, 
edges  curled;  inner  leaves  inclosing  the  head;  head  flatten^,  solid.  Not 
particularly  promising. 

New  Dutch  Winter.  Seeds  received  rather  late,  and  the  plants  did  not 
finish  their  growth;  apparently  the  same  as  some  of  the  strains  of  Flat 
Dutch. 

Yellow  Dutch  Savoy.  Stems  very  short;  leaves  yellowish-green; 
matures  with  second  early  sorts;  heads  of  medium  size,  fairly  solid. 

Savoy — Vaughan.  Heads  very  large  but  quite  loose.  Not  firm  enough 
to  be  of  any  value. 
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Marvin's  Savoy,     The  best  Savoy  grown;  very  solid  and  quite  even  in 
size  and  shape. 

SWEET  CORN. 


A  comparative  test  of  twenty-rseven  kinds  of  sweet  com  was  made,  nsing 
twenty  hills  with  five  kernels  of  each  sort. 

Owing  to  the  extremely  cool  weather  of  June  and  July  they  all  averaged 
from  fourteen  to  twenty  days  later  than  last  year. 


Table  IX. 


1 
2 
8 
4 
5 

6 
8 
9 
10 
11 

12 
18 
14 
15 

16 

17 
18 
19 
20 
21 

22 
23 
24 
25 
2ft 
27 


Varieties. 


SeedBuian. 


Adams 

Black  Mexican.... 

Concord 

Cory 

Croeby 

§ISS?":::.::::.: 

Liandreth 

Leet 

MammoUi 

Marbleliead 

Minnesota. 

Northern  Pedigree . 

Old  Colony 

Pee  and  Kay 

Perry 

Red  Cob 

Raby 

SoQthem 

StoweU- 

NePloa  Ultra 

Lackey 

Kn»#fW  Kinff .. 

Jeraaalem 

Bnrbank 

RedErerffreen 


Landreth 

Ferry 

Landroth 

Perry 

Thorbiim 

Perry 

Henderson 

Borpee 

Perry 

Henoerson 

Gregory 

Barteldes 

J.  B.  Rice  ft  Co! 
ChUds 


79 
59 
48 
63 
45 

2S.6 
61 

27 
34 
64 

84 
32 
66 
89 
50 

45 
70 
43 
86 
41 

69 
74 

95 
70 
80 
48 


(fa 

B 

1 

i 

li 

3 

g 

Zs 

=§ 

fs  >» 

■s 

^i 

f^ 

IS 

1 

H 

|i 

1 

|i 

80 

84 

60 

0 

89 

99 

50 

9 

94 

99 

44 

5 

78 

82 

54 

10 

89 

94 

30 

6 

lU 

120 

25 

6 

89 

94 

39 

2 

U6 

126 

48 

•  18 

80 

84 

89 

7 

111 

120 

69 

22 

80 

86 

29 

7 

80 

94 

68 

If 

.S 

84 

58 

12 

116 

80 

m 

84 

89 

52 

6 

82 

89 

63 

U 

111 

120 

45 

5 

Ul 

120 

58 

14 

84 

89 

48 

U 

89 

96 

58 

18 

111 

120 

27 

7 

80 

84 

79 

12 

111 

126 

20 

9 

80 

84 

70 

12 

111 

120 

47 

U 

Of  the  varieties  that  were  grown  for  the  first  time,  the  only  early  sort  is 
the  Lackey.  This  is  a  selected  strain  of  Marblehead,  and  is  particularly 
valuable  as  being  less  injured  by  smut  than  the  Marblehead  or  Cory.  This 
was  quite  noticeable  in  the  field,  and  on  comparing  our  notes  with  the 
introducer's  description,  it  was  found  that  the  principal  claims  made  for  it 
were  its  freedom  from  smut  and  better  quality.  For  these  reasons  it 
promises  to  be  very  valuable. 

Among  the  late  kinds  were  the  following: 

Red  Evergreen — Childs.  A  valuable  late  variety  with  dark  red  kernels- 
Differs  from  Evergreen  only  in  color. 

Red  Cob — Henderson.  The  introducer  claimed  that  this  was  a  sport 
from  Evergreen  with  red  cobs,  but  as  grown  by  us,  the  cobs  were  white,  and 
the  com  was  in  every  respect  similar  to  Evergreen. 

Kansas  King — Barteldes.  A  very  strong-growing  starch  com,  but  it 
was  far  from  productive.     Bequires  a  long  season. 
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Ruby — Burpee,  A  late  sort  with  dark  red  stalks  and  husks.  Very  pro- 
ductive; ears  large,  fourteen  rowed;  excellent  quality. 

Of  the  older  sorts  Landreth  and  Old  Colony  seem  to  be  identical,  and 
are  among  the  best  of  the  intermediate  kinds,  owing  to  their  productive- 
ness and  nigh  quality.  , 

The  Cory  is  still  the  earliest  variety  tested,  but  Lackey  follows  very 
closely  and  is  preferable  to  Marblehead,  Northern  Pedigree,  or  Burbank. 
As  a  second  early,  Leet,  Perry,  or  Crosby  are  as  good  as  any,  and  Concord, 
Old  Colony,  and  Mammoth' carry  out  the  season. 

PEAS. 

The  test  of  varieties  of  peas  was  carried  on  in  the  same  manner  as  last 
year,  two  hundred  seeds  of  each  sort  being  sown  in  parallel  rows  and  the 
vines  supported  upon  a  woven  wire  trellis.  It  was  proposed  to  obtain  the 
number  and  weight  of  the  peas  produced  by  each  sort,  but  some  of  the 
pods  Were  mixed  m  gathering,  and  we  can  give  only  an  estimate  of  the 
productiveness  based  on  the  appearance  of  the  crop. 

Table  X. 


1 

2: 

Varietiee. 

1^ 

6ft 
«2 
52 
46 

48 

90 
46 
65 
56 
56 

77 
77 
72 
46 
46 

46 
70 
46 

70 
48 

90 
48 
52 
77 
60 

70 
50 
48 
52 
66 

58 
62 
54 

71 
62 

1 
k 

|3 

72 
68 
62 
49 
56 

54 
49 
75 
62 
•2 

77 
84 
77 
49 
49 

49 
75 
49 

77 
61 

56 
40 
56 
84 
72 

73 
56 
53 
56 
72 

72 
66 
57 
84 
66 

^1 

.2 
1 

4- 

i 

If 

1 

AHn^H«iin<^ 

!! 

16 
28 
14 

18 
18 
12 
15 
20 

10 
13 
17 
10 
U 

18 
14 
13 
13 
26 

20 
16 
21 
18 
16 

15 
14 
10 
21 

18 

12 
14 
24 
8 
22 

6.4 
6.6 

4.8 

6. 

5. 

5.. 
6. 

Si 

6.6 

4.6 
7.4 

6:2 

5.8 

6.4 

6.6 

5. 

8.2 

6.4 

5. 

5.8 

6.2 

5.8 
5. 

6. 

5. 

7.6 

5.4 

6. 

6.6 
6.6 
5.4 
6.4 
5.4 

9.2 

t 

Arlmii^l 

Henderson. 

&8 

3 

Adranow . .  

8J> 

4 

Alpha     ; :::.:.  :....:..:.::...::.::.:... . : 

Ferry. 

8.2 

» 

BlneBiEiaoty 

HendOTson 

Henderson 

Bawson. 

9.8 

A 

Cbelaea 

9.4 

7 

CHoDdr 

9.6 

8 

CKJ*r-:"::::::::"-i:-:.:-:-::^:-:..::.^ 

Crosby 

9.2 

9 

Don  

Henderson.. 

Henderson 

Bnrpee 

0.8 

10 

^warf  Socar 

9.1 

11 

Bverbearinff                   

7.5 

n 

Erolotion 

girpee 

Henderson 

Henderson 

9.4 

IS 

Fiilh^iVH 

8.1 

u 

First 

8.8 

15 

FirstBest                   

9.5 

1H 

First  Market 

Livingston 

T-andr^h 

9.1 

17 

Forty-fold 

7.A 

18 

Hancock .    ..          

9. 

19 

Heroine 

Henderson 

Ferry 

7. 

fK) 

K4mt 

9.2 

?t1 

Kentish  Inricta 

Ferry 

7.8 

f?. 

Landreth  Early 

TS3^tii.:..:::.: 

8.5 

tA 

Little  Gem 

Ftery 

7.2 

?A 

Mayor 

Hendorson 

Burpee 

7.1 

t« 

Market  Pride 

7.8 

m 

Mairowfet 

Gregory 

9.4 

fn 

Ifffinitnnm      ...          ...           .   , 

Ferry... 

8.2 

2R 

Nott  Excelsior 

9. 

i» 

Profosion .".  '.....'.'.'.'. 

GJSVnJr" 

8.2 

80 

Bnrpee 

9.5 

ai 

QniiHtj 

Bnrpee 

8.2 

3?! 

Onantftf 

Bnrpee 

8.S 

18 

Sural  fTew  Yorker 

Root. 

8.8 

u 

Strat^fewm 

Ferry.  ...    .. 

7.1 

Sft 

Telephone 

Ferry 

6.!^ 
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1 

Varietiea. 

Beedsman. 

1^ 

1= 

1 

1 

a 

1 

|| 
J-5 

m 

Tom  Thnmh 

Ferrr 

60 
72 
72 
46 
46 

48 
46 

48 
72 
84 

46 
70 
70 
72 
70 
40 

54 

77 
47 

53 

77 
77 
40 
49 

49 
49 
50 
77 
92 

49 

77 
80 
82 
77 
50 

56 
77 
49 

13 
11 
12 
18 
11 

11 

10 
12 

18 
17 

18 
18 
15 
10 
13 
11 

6 
80 
18 
9 
9 
10 

6S 
5.8 
4.6 
6.4 
6.2 

5.4 

6.2 

6. 

6.2 

7. 

6.4 
6.8 

7.8 
8.2 
5.8 
5. 

"5."' 
5.6 

"6.8" 
5. 

7.5 

87 
fl8 

YarkehireGem 

Yorkshire  Hero 

Henderson 

Ferry 

6.6 
7.5 

99 

Am.  Wonder — Bereen .         —    . 

coffig^:    : 

8.5 

40 

College 

8.2 

41 

Bersen 

8.1 

4ft 

BeetBiiy:: :  :              ::::::::: 

Barpee . 

8.3 

43 

Epicure. I 

Henderson 

Gregory . . 

6. 

44 

Favorite.    ...             

7.3 

4ft 

John  Ball 

Henderson 

Hallock 

8.1 

46 

ITjiffhtninff , _.,   _ „  , 

9Ji 

47 

Market  darden 

Henderson 

Maale 

8.7 

48 

Marvel 

9.7 

49 

McLean 

Henderson 

Henderson 

8.7 

RO 

Midsommer _ 

'     8.8 

M 

Morning  Star 

8. 

Wt 

Premier 

AngAll 

2. 

na 

BfindAT^  Marrow  . 

Henderson 

N.B.&G.Co 

Owrdiner    .,  . 

3. 

M 

Sommit 

8. 

M 

Wm.  Horst 

4. 

M 

American  Wonder 

Foriy7  .::..: . 

49 
02 

58 
97 

9. 

57 

Mammy 

6. 

From  the  large  number  of  sorts  maturing  in  about  forty-six  days,  one 
C€m  make  no  mistake  in  selection,  aa  they  are  at  best  only  distinct  strains, 
bearing  distinguishing  names  given  them  by  the  different  seedsmen  by 
whom  they  are  sent  out.  The  Clipper,  Hancock,  Landreth,  Lightning, 
First  and  Best  and  First  in  Marked  extra  early  sorts,  were  perhaps  the 
best  kinds  grown,  although  the  other  strains  were  practically  as  good 

The  Advance,  Blue  Beauty,  Nott  Excelsior,  Don,  Chelsea,  and  Profusion 
are  good  second  early  kinds. 

Admiral,  followed  by  Marrowfat,  Champion,  Marvel  and  other  sorts 
would  complete  the  season. 

Very  few  of  the  tall-growing  English  sorts  succeed  here.  Of  the  new 
sorts  the  following  are  valuable. 

Blue  Beauty,  A  dwarf  extra  early  pea  ready  for  use  within  two  days 
after  the  half  dwarf  kinds.  Growth  strong  and  even;  height  of  vine 
twenty  inches;  pods  of  medium  size  and  well  filled;  quite  productive  and 
very  desirable. 

Chelsea,  About  one-fourth  larger  than  American  Wonder  in  plant,  and 
fully  as  early;  pods  a  little  longer  than  Blue  Beauty  and  with  a  hook  at 
the  end.  The  pods  average  about  one-eighth  larger  than  those  of  other 
varieties  of  its  class  except  Nott's  Excelsior.  One  of  the  best  of  the 
dwarfs. 

Clipper,  In  general  appearance  much  like  the  other  half  dwarfs, 
extra  early  sorts;  fully  as  early  as  any  of  them,  and  excelling  in  vigor  and 
productiveness.     As  good  as  any,  if  not  the  best  strain  grown. 

Don,  A  second  early  sort,  ripe  ten  days  after  Clipper;  vines  from  three 
and  one-half  to  four  feet  high;  pods  long  and  large,  well  filled.     Quite 
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productive.  As  it  comes  at  a  time  when  no  other  varieties  are  in  their 
prime,  it  will  be  well  received 

Kent  (extra  early).  An  old  variety  which  is  not  commonly  grown. 
Vines  three  feet  high,  very  strong  and  vigorous,  ripens  with  Landreth 
Early.     Excellent  for  market. 

Heroine.  A  very  vigorous  variety  with  vines  three  feet  in  height,  ripen- 
ing with  Marrowfat;  pods  quite  long  but  not  very  well  filled  The  number 
of  peas,  not  all  perfectly  developed,  however,  averaged  over  eight  to  the 
pod.  An  English  jpea  which  hardly  seems  adapted  to  our  climate,  as  the 
jwst  was  a  very  unfavorable  season  for  all  varieties  of  peas. 

Mayor.  A  late  variety  growing  three  feet  high,  pods  somewhat  shorter 
than  the  last  but  still  ouite  long,  peas  quite  large,  averaging  six  to  a  pod. 
Not  promising  in  proauctiveness  this  year,  but  in  other  localities  and 
seasons  it  may  do  better. 

Nott  Excelsior.  An  early  dwarf  sort  growing  about  fourteen  inches 
high,  in  general  appearance  about  like  Chelsea,  although  it  is  taller  and 
has  larger  and  longer  pods;  hardly  as  productive  as  that  variety. 

Admiral.  A  medium  sized  variety  coming  in  just  before  the  late  sorts. 
Pods  of  medium  size,  produced  in  large  numbers,  well  filled.  A  promising 
sort. 

TRANSPLANTING  ONIONS. 

In  order  to  test  the  claims  made  for  this  method  of  growing  onions, 
seeds  of  seven  varieties  were  sown  in  a  hot-bed  April  10  and  on  the  16th 
of  May  they  were  transplanted  to  the  field,  and  seeds  of.  the  same  sorts 
were  on  the  same  day  sown  in  a  parallel  plat  for  comparison. 

The  transplanted  onions  were  placed  in  rows  fifteen  inches  apart  and  at 
intervals  of  four  inches  in  the  rows.  The  soil  was  a  rich  sandy  loam  and 
received  the  same  care  as  was  given  the  adjoining  tract  containing  a  field 
•rop  of  onions. 

The  result  in  every  case  was  in  favor  of  the  transplanted  onions;  the 
results  from  the  three  best  kinds  being  as  follows: 


BnahelB  per  acre. 

Transplanted. 

transplanted. 

PiiM^tuker 

548 
556 

216 

Sonthport 

172 

Booca _ 

lit 

The  four  weeks  following  the  sowing  of  the  seed  in  the  open  ground 
were  quite  dry,  and  the  plants  made  a  slow  start.  The  traqaplanted  ones 
received  a  copious  watering  when  set  out  and  did  not  suffer.  The  results 
were  certainly  in  favor  of  transplanting  but  although  it  will  probably  pay 
for  home  use  and  for  truckers  it  is  doubtful  if  it  would  for  large  crops. 
In  the  South  the  method  would  be  more  desirable. 

L.  E.  TAFT. 
Agricultural  College,  Mich.,  )  H.  P.  GLADDEN. 

January  1,  1892.  \ 
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NO.  SO-HORTICULTURAL    DEPARTMENT 

P^RUITS. 

In  1889  the  State  Board  of  Agriculture  authorized  the  establishment 
of  a  Fruit  Testing  Sub-station  at  South  Haven.  The  work  was  placed  in 
the  hands  of  the  well  known  horticulturist,  T.  T.  Lyon.  The  enterprising 
fruit  growers  of  Van  Buren  county  purchased  and  deeded  to  the  Board,  a 
tract  of  five  acres  adjoining  tlie  land  of  President  Lyon,  for  station 
«  purposes. 

The  results  for  1889  and  1890  have  been  published  in  Bulletins  55  and 
67.  For  these  years  we  made  use  of  the  large  experimental  plantations  of 
President  Lyon,  as  it  was  too  early  for  any  results  from  our  own. 

The  notes  and  observations  for  1891  will  be  found  in  the  following 
report: 

The  sub-station  grounds  are  located  on  the  shore  of  Lake  Michigan,  in 

the  village  of  South  Haven,  and  any  one  interested  in  fi^iit  growing  will 

be  well  repaid  by  visiting  them.     The  latch  string  is  always  out. 

L,  R.  TAFT, 

Agricultubal  College,  Mich.,  )  Horticulturist 

Jan,  15,  1892,  \ 


To  Prof.  L.  R,  Taft,  Horticulturist,  in  charge  of  Eocperimeivl  Station: 

Sir — I  herewith  submit  a  report  of  operations  under  your  direction,  at 
the  Fruit  Testing  Sub-station,  at  South  Haven: 

The  convenient  access  from  the  village  streets  to  the  rear  of  the  fruit 
plantations,  during  the  summer  and  autumn  of  1890,  residted  in  the  pil- 
fering of  nearly  the  entire  crop  of  grapes  from  plants  bearing  their  first 
crop  of  fruit.  The  prospect  of  a  larger  crop  the  present  season,  a  careful 
observation  and  record  of  which,  when  at  full  maturity,  is  essential  to  the 
full  realization  of  the  objects  sought,  with  the  necessity  of  some  kind  of 
protection  for  this  purpose,  led  to  directions  to  construct  an  adequate 
barbed  wire  fence,  to  serve  as  a  barrier. 

Aside  from  this  the  lack  of  a  sufficient  building,  and  the  consequent 
absence  of  those  in  charge,  except  during  work  hours,  left  the  grounds 
clear  for  trespassers,  at  all  other  times.  Under  these  circumstances,  and 
with  the  approval  of  the  Board,  I  have,  during  the  season,  constructed  a 
building  to  serve  as  an  office,  and  temporarily  as  a  residence;  so  located  as 
to  afford  ready  surveillance  of  the  entire  premises. 

The  care  and  oversight  of  these  additional  undertakings  have,  unavoida- 
bly, to  a  greater  or  less  extent,  interfered  with,  embarrassed  or  delayed  my 
operations  in  connection  with  the  appropriate  work  of  the  station. 

Commencing  with  the  earliest  fruit  to  ripen. 
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STRAWBERRIES— Fraf/at  ia. 

During  the  spring  of  1890,  one  hundred  and  forty-nine  varieties  of 
strawberries,  many  of  them  new,  or  newly  introduced,  with  a  few  not  yet 
offered  for  sale,  were  planted  at  this  sub-station,  with  the  purpose,  atide 
from  merely  testing  the  values  of  the  varieties,  to  do  something  in  the 
way  of  comparing  the  results  of  cultivating  in  matted  rows,  with  what  is 
known  as  hill  culture. 

With  this  purpose  in  view  twenty-four  plants  of  each  variety  were  given 
a  length  of  row  of  two  rods,  inclusive  of  three  feet  space  between  the 
first  and  second  twelve  plants,  and  an  e€[ual  space  between  varieties;  or, 
in  other  words,  each  twelve  plants  occupied  a  space  of  thirteen  and  a  half 
feet;  the  space  between  rows  being  four  feet 

With  each  variety,  the  first  twelve  plants  were  allowed  to  form  and  root 
runners  freely,  with  care  to  keep  them  well  upon  the  space  assigned  to  the 
row  and  prevent  intermingling  with  adjacent  rows. 

The  vigor  of  the  second  dozen  plants,  of  each  variety,  was  reserved  by 
the  constant  removal  of  runners  as  they  appeared;  thus  strengthening  the 
original  plants,  and  turning  their  energies  to  the  development  of  addi- 
tional crowns. 

On  the  approach  of  winter,  the  plat  was  mulched,  as  a  safeguard  against 
possible  injury  in  winter,  ^his  mulch  was  removed  in  spring  to  admit  of 
cultivation;  and  the  ground  was  kept  thoroughly  free  from  weeds,  till  the 
fruit  commenced  to  ripen. 

The  picking  was  done  on  alternate  days,  under  careful  supervision;  the 
picker  being  required  to  pinch  off  the  stems;  leaving  the  calyx  attached  to 
the  berry;  and  uie  product /)f  each  dozen  plants  was  separately  weighed 
and  recorded;  those  from  matted  rows,  and  those  from  hills,  separately. 

The  earlier  part  of  the  season  having  been  more  than  usually  favorable, 
the  plants  generally  reached  the  fruiting  season  in  vigorous  condition, 
with  promise  of  a  bountiful  crop.  During  the  first  hafl  of  the  ripening 
season,  these  prospective  indications  were  realized.  About  this  time, 
however,  the  weather  suddenly  changed  to  hot  and  dry,  occasioning  a 
serious  shrinkage  of  the  remainder  of  the  crop,  by  the  withering  or  blast- 
ing of  much  that,  imder  more  favorable  conditions,  would  probably  have 
matured. 

The  healthy  foliage  grown  under  conditions  already  mentioned  was 
apparently  so  far  affected  by  the  change  that  it  failed  and  was  replaced 
by  the  new  growth,  earlier  than  usual;  in  some  cases  with  much  apparent 
enfeeblement  of  the  plant. 

For  this  reason,  apparently,  there  was  little  if  any  development  of  fun- 
gus upon  the  foliage,  and  no  depredations  of  insects  have  been  observed. 
Even  the  leaf  roller,  which  has  for  years  been  at  least  occasionally  present, 
has  not  been  noticeably  present  this  season. 

Since  so  many  new  varieties  come  to  the  public,  not  from  the  originator, 
but  rather  from  the  introducer,  with  its  real  origin  suppressed,  in  the  tables 
herewith,  under  the  head  of  origin,  only  an  approximation  to  the  date  of 
origination  or  introduction  is  attempted. 

Certain  varieties  of  strawberries  have  so  few  anthers  as  to  be  apparently 
nearly,  but  not  quite,  incapable  of  self  fertilization.  In  such  cases  "n.  p." 
indicates  that  they  are  nearly  pistillate. 

The  dates  of  first  and  last  pickings  of  each  variety  give  the  length  of 
time  during  which  it  is  in  fruit.     An  examination  will  betray  the  fact  that 
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STRAWBBRBIES-FVaffaria. 

ABBBXTIATION8. 


Sex. 

b.      bisexoftl. 

H.  p.  nearly  pistillate. 

p.      pistillate. 


Origin. 

The  osoal  abbreTiations 
for  names  of  ooontries. 


Fonn. 


e.    conical.  i.  irrecnlar. 

CO.  cocksoombed.  L  Ions, 

d.    depressed  or  oblate,     o.  otu  or  ovate, 
r.  ronndish. 


Name. 

Plant. 

1 

i 

1 

1 

1 

3 

i 

3 

1 

i 

1 

Alabama  . 

b 
b 
b 

b 

E 
b 
P 

b 
b 
b 
b 
b 

b 

I 
b 
b 

I 

b 

i 

b 
P 

b 
b 

g 

b 

b 
b 
P 

b 
P 

b 

Ala. 
Ont. 

n 

lU. 

Mass. 
Ala. 
N.J. 
N.J. 
lU. 

m. 

111. 

111. 

N.  y. 

Ont. 

Mo. 
Ohio. 

OhL. 
Ohio. 

La. 
N.J. 
Ohio. 
Conn. 

Pa. 

Ohio. 
Mich. 

"iiid:" 
Ont. 

Mich. 
Ohio. 
Ohio. 

Ga. 
N.J. 
Ont. 

111. 
Ohio. 

N.J. 
111. 

n:j: 

1890 
1881 
1881 
1890 
1890 

1885 
1800 
1875 

1889 
1888 

1890 
1890 
1890 
1889 
1881 

1876 
1890 
1874 
IMOO 
1890 

1888 
1888 
1889 
1880 
1880 

1890 
18H9 
1876 
1889 
1886 

1890 
1899 
1888 
1890 

1888 

1888 
1887 
1886 
1890 
1882 

1878 
1890 
1889 
lb90 

1887 

"      7.. 
"     8.. 
"     7-. 

"    18.. 
•*      2.. 
•*      7.. 
"      2.. 
••    12.. 

"     7.. 
"     8.. 

"  "8:: 

"     8.. 

"    12.. 
"    17.. 
"      2.. 
**      2.. 
"      1.. 

•*     9.. 
•'     8.. 
"      6.. 
"      5.. 
"    12.. 

"  a.. 

*'      9.. 
"      7.. 
"    14.. 
"      9.. 

"      2.. 
"      2.. 
*•    15.. 
**      2.. 
*•    12.. 

•*    15.. 
••    18.- 
"      2.. 
*•    16.. 
**    12.. 

**     9.. 

*•      7.. 
**    13.. 
"      8.. 
•*      1.- 

Jane  15. 
"     12. 
"     15. 
"     17. 
••     12. 

"     17. 
**     12. 
"     15. 
"     12. 
"     16. 

"     12. 
•*     12. 
"     12. 
"     15. 
♦•     17. 

"     15. 
»*     20. 
"     15. 
"     15. 
•'     151 

"     12. 
"     12. 
"     12. 
"     12. 
"     15. 

"     12. 
•»     15. 
"     12. 
"     17. 
"     12. 

"     15. 
"     12 
"     17. 
♦*     15. 
"     15. 

"     15. 
"     20. 
"     15. 
"     15. 
"     15. 

•*     15. 
"     16. 
"     16. 
**     16. 
"     U. 

Jolj  8- 

**      I.'. 
**     6.. 
**     8.. 

"      1.. 
*»      1.. 
"     8.. 
"     3.. 
"     6.. 

"      1.. 
"     6.. 
"     8.. 
"     3. 

"     8.. 

"     6.. 
**      1.. 
"     3.. 
"      1.. 
"      1.. 

"      1.. 
*'      1.. 
"      3.. 
**      8.- 

"     8.. 

*'      1- 
*•     6.. 
**     6.. 
"      6.. 
"      8.. 

•'      3.. 

•*     8.. 
"     8.. 
"      3.. 

"     8.. 

"      6.. 
»*     8.. 
**      3.. 

"     8.. 
"     8.. 

•'      8.. 
*'      6.. 
•^     6.. 
'*      3.. 
"      8.. 

26 
70 
51 
85 
144 

87 
71 
47 
49 
131 

22 
65 
103 
44 

108 

21 
15 
36 
28 
10 

57 
72 
56 
70 
80 

36 
53 
57 
83 
52 

54 
93 
50 
80 
102 

48 
36 
79 
140 
41 

48 
189 
56 
26 
106 

78 
60 
43 
136 
261 

74 
87 
77 
90 
201 

21 
96 
00 
78 
149 

62 
12 
57 
50 
15 

96 

75 

19 

102 

98 

86 
58 

110 
188 

76 

52 
303 
73 
45 
110 

74 
82 
93 
174 
69 

74 
212 
108 

24 
206 

7 
8 
8 
6 
8 

9 
8 

10 
9 

10 

6 
5 
6 
9 
9 

8 
8 
9 
5 
5 

9 
7 
9 
9 
9 

6 
10 
10 
9 
5 

8 
8 
8 
6 
10 

6 
9 
7 
10 
9 

9 
10 

8 
5 

8 

2 

Alpha 

10 

8 

Arnold's  Pride 

9 

4 

Atlant*^ 

% 

Beder  Wood^ 

9 

$ 

'Relninnt _  _  ^   . 

9 

7 

BeSe.  ::::::::::::.. 

h 

Rliv^V  nAfiAni^ 

10 

9 

Bomba    

8 

10 

BabachNo.5 

10 

11 

BQbachNo.24 

1?. 

Bnbach  No.  182 

13 

BabachNo.  137 

14 

Bart      

10 

1» 

Bright  Ida....; 

9 

18 

Captain  Jack 

10 

17 

OAfmirhftAl  ,.    , 

18 
19 

Charles  Downing.. 

Charleston 

10 

tw 

rung  Tn 

11 

Cload-           

10 

n 

CoTell 

6 

28 

Crawford 

10 

14 

Crescent 

10 

25 

Comberland 

Daisy         

9 

27 

28 

Doncan ....        

It 

16 

20 

Datter 

HO 

Rnrly  Canada 

81 

EngleNo.  1 

8?l 

Rnnanoe .  , 

38 

Eareka 

9 

34 

Felton 

35 
88 

Florence 

Oaloeron 

It 
9 

87 

Gandy  

10 

88 

Garrettson _. 

0 

30 

Gem 

40 

Glendale 

It 

41 

Great  American 

42 

Great  Pacific 

43 
44 

gTfiSS^::::::::::::::: 

8 

4ft 

HaTorland 

9 
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8TRAWBERRIBB— FVogaria. 

ABBBXTIATIOHB. 


Oolor. 


b.  bricht. 
o.  orimsoQ. 


r.  red. 
8.  scarlet. 


The  soale,  1  to  10,  applies  in  . 
bardineM,  siw,  quality  and 


oolnmne  headed  ▼igor, 


Froit. 


1 


I 


N. 


Bemarin. 


10 

u 

12 
18 
U 
1ft 

10 
17 
18 
19 

ao 
ai 

22 
28 

24 
2K 

26 
27 
28 
28 
30 

81 
32 
38 
U 
86 

36 
87 
88 

80 
40 

41 

42 
43 


0 
4 

8 
7 
8 

8 
5 
0 
9 
10 

6 

8 
8 
0 
8 

5 

4 
6 
5 
6 

7 

iS 

7 
10 

6 
10 
8 
9 
5 

9 
9 

8 
8 
6 

5 
9 
5 
10 
8 

9 
9 
9 
6 

8 


r 

do 
io 
o 

r 

o 
oo 
r  oo 

o 
dcoo 

o 

c 

o 
rdo 
rbo 

ro 
ic 
ro 

r 
ro 

r 

r 

re 

ro 

dro 

ro 
bro 

0 

ooo 
o 

coo 

coo 

roco 

r  ooo 

ro 

rob 

rooo 

ro 

0 

lo 

o 
ooo 

o 

o 
lo 


d 
Ir 
Ir 

o 
lo 

be 

o 
do 

o 
bo 

dr 
br 
br 
dr 
Ir 

bo 
bo 
ds 
da 
ds 

dr 
do 
br 
bo 
lo 

bo 
ds 
dr 
br 
bo 

r 

dr 
do 

r 
bo 

dr 
do 
o 

bo 
do 

dr 

r 
br 

r 

8 


Beqoires  forther  trial. 

The  most  satisfactory  Tery  earlj  berry. 

ProdnctiTe,  bat  not  attraotire  in  color. 

Lacks  prodnctiveness  for  market. 

Was  frandnlently  disseminated  as  Raoster. 

Only  desirable  for  home  use. 

Southern ;  needs  further  trial  here. 

Old ;  bat  stiU  desirable. 

Disseminated  by  the  late  Wm.  Parry  of  New  Jersey. 

Lacks  firmness  and  quality;  Tery  large. 

New,  and  not  promising. 
Has  the  same  defects  as  the  preceding. 
From  the  same  scarce  as  the  last  thrse. 
Like  Wilson  bat  of  milder  flavor. 
Very  prodactiye,  bat  lacks  color. 

Very  prodaotiTe,  bat  rather  small. 
Poor  bearer,  bat  is  better  on  moist  soils. 
Old,  bat  yet  holds  its  position. 
Is  it  identical  with  Nenman? 
Is  not  promising  so  far. 

Hard^,  as  are  all  varieties  from  the  soath. 

Promisee  more  than  it  performs. 

Needs  a  more  satisfactory  trial. 

Well  known  and  saccessfal  everywhere. 

Too  soft  to  bear  lengthened  transportation. 

Beqairee  more  extended  trial. 
Needs  strong  soil  and  good  cnltare. 
Eisrly  and  good. 
Profitable  with  liberal  cnltore. 
Nearly  oat  of  ooltivation. 

Promising.    From  C.  Engle,  Paw  Paw,  Mioh. 
Has  few  eqaals  in  size  and  prodnctiveness. 
A  good  market  variety. 
Farther  frial  is  needed. 
Yalaable  for  market. 

From  the  south. 

Valued  for  its  lateness. 

Not  quite  prodnctive  enough. 

For  market,  exceedingly  promising. 

Valued  mainly  for  its  lateness.  • 

Will  only  succeed  under  high  culture. 

Promising  for  market. 

Promising- 

A  probame  f^ure. 

A  highly  valuable  market  variety. 
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i 
§ 

2 

Name. 

1 

e 

, 

1 

Plant 

i, 

i 

2 

i 

1 

46 

Hininftn 

b 
b 
b 

E 

E 

b 
b 
b 

np 

§ 

b 
b 

b 
b 

np 

b 
b 

b 

b 
b 
b 
b 
P 

b 
b 

I 
b 

b 
b 
b 
b 
b 

b 
b 
b 
b 
P 

g 
b 
b 
b 

n  p 

^^ 

b 
b 
b 
P 
P 

Ohio. 

N.J. 
Wis. 

Ky. 

111. 

]^d.' 
Wis. 
Ky. 

N.Y. 

^j. 

Ohio. 
Minn. 

Ohio. 

■n;j.* 

Ark. 

N.J. 
N.J. 
Mich. 
Kan. 
Ohio 

Ont. 
Ohio 
Ohio 
Ohio 

N.Y. 
Mo. 

N.J. 

N.'j." 

"Ala." 
Ohio 

Pa. 

N.J. 

Mo. 
Kan. 
Kan. 

Ala. 

111. 

Ind. 

Ohio 

Ohio 

Ohio 

1890 
1889 

1889 
1888 
1889 

1886 
1889 
1876 
1890 
1876 

1889 
1886 
1888 
1889 
1877 

1889 
1881 
1880 
1890 

1887 

1890 
1887 
1880 
1890 
1800 

1878 
1888 
1889 
1877 
1888 

1878 
1800 
1888 
1889 
1890 

1886 
1880 
1889 
1886 
1888 

1878 
1890 
1880 
1887 
1890 

1890 
1889 

1878 
1878 
1890 

1890 
1890 
1890 
1890 
1890 

1890 
1880 
1888 
1888 

1888 

**     2.. 
•'      2.. 
•'      9.. 

"    17.. 
"    13.. 
"    15.. 

*'      7.. 
*'      7.. 
*'      9.. 
*'    12.. 
*'      1.. 

*'    16.. 
"      8.. 
'•    16.. 
»*    12.. 
**    11-. 

♦*     1.. 

"      7.. 
**      9.. 
**    18.. 
**      1-. 

'*     7.. 
•*    13.. 
**     9.. 
'•    15.. 
'»    15.. 

"    18.. 
"     8.. 
"    17.. 
"    11.. 
"    11.. 

•♦     9.. 
'^     2.. 
"    13.. 

"     8.. 
"     7.. 

"     1. 
**     1.. 
*'    12.. 
"     2.. 
'*   19.. 

'*   12.. 
.     *'    15.. 
"     7.. 
*'     9.. 
"    19.. 

"     1.. 
"     7.. 
"     9.. 
**    13.. 
*'     1.. 

"    16.. 
**     3.. 

'*     8.. 
"    12.. 

'*     8.. 

June  15. 
**     12. 
"     12. 
•*     15. 
'*     12. 

If-     15. 
"     16. 
•'     17. 
"     15. 
"     22. 

"     12. 
•'     15. 
"     12. 
"     15. 
"     15. 

'*     15. 
"     15. 

•  15. 
••     19. 
"     15. 

"     12. 
*'     12. 
*•     15. 
"     20. 
"     17. 

"     12. 
"     15. 
"     16. 
••     17. 
"     15. 

"     16. 
"     15. 
'*     22. 
•'     15. 
.  "     15. 

"     17. 
"     12. 
♦*     15. 
"     15. 
"     16. 

"     12. 
"     12. 
♦*     17. 
"     15. 
"     20. 

"     12. 
*'     15. 
♦•     19. 
*♦     17. 
*♦     20. 

•  15. 
"     15. 
"     15. 
*'     15. 
"     12. 

"     15. 
♦*     16. 
"     19. 
"     16. 

*•  «• 

Jnly  8.. 
*'     3.. 
"      3.. 
"      8.. 
•'      8.. 

"     6.. 
"      8.. 
*'      8.. 
•'      3.. 
"      8.. 

••      3.. 
"      6.. 
'•      3.. 
*•      3.. 

"      8.. 

"      8.- 
"      6.. 
'•      8.. 
'*      1.. 

"      8.. 

"     8.. 
'*     8.. 
*'     3.. 
"     8. 
•'     8.. 

*'     6.. 

*'     8.. 
"     3.. 
"     8.. 
*•     3.. 

"     3.. 

•*     8.. 
*•     8.. 
•'     8.. 
*•     6.. 

**     8.. 
"     3.. 
*•     3.. 
••     8.. 
*•    .S.. 

"     8.. 
"     3.. 

"     8.. 
♦•     3.. 
"     3.. 

"     8.. 
"     6.. 
**     1.. 
'*     6.. 
**     3.. 

*'     6.. 
"     6,. 
"     6.- 
**     3.. 
"     1.. 

*•     8.. 
"     8.. 
**     3.. 
"     3.. 
**     3.. 

56 
28 
61 
95 
45 

24 
81 
29 
46 
32 

56 
26 
60 
104 
50 

67 
72 
120 
80 

85 

74 
79 
77 
45 
75 

59 
49 
55 
84 
119 

63 
40 
39 
79 
76 

16 
76 
265 
67 
75 

44 

67 
50 

}? 

98 
68 
83 
45 
17 

7. 

63 
77 
64 
29 

69 
56 

46 
118 
123 

128 
63 
80 
10 

129 

68 
86 
65 

81 
43 

118 
89 
112 
186 

77 

92 
58 

140 
40 

137 

82 
116 
155 

39 
102 

71 
54 
136 

86 
184 

Ul 
132 
81 
128 

104 

84 
180 
220 

72 
164 

66 
76 
57 
24 
20 

182 
186 
65 
86 
15 

102 
78 
155 
128 
49 

74 
89 
60 
Ul 
149 

5 

8 

1 

5 

6 
9 
2 
6 
10 

9 
4 

9 
10 
7 

9 
8 
7 
9 
9 

5 

8 
9 
8 
9 

8 
7 
10 
10 
10 

7 
8 
9 
9 
9 

9 
7 

10 
7 

10 

8 
6 
10 

4 
8 

9 
9 

6 
10 

8 

8 
7 
8 
9 
6 

8 
9 
9 

47 

Hoffman 

2 

48 

9 

49 

Itasca 

10 

M 

Ivanhoe. , . 

ni 

Jersey  Qneen _.. 

R2 

Jeasie 

9 

58 

JocuDda  --..— 

g 

54 

55 

Jaconda  Improved 

KNitaolqr. 

id 

56 

I^AdyRnsk 

10 

57 

^XVUI«.    ... 

4 

58 

0 

59 

joadon  No.  15 

10 

<K) 

x>iiirfBnow . 

1 

61 

6X 

Jtt:::::::::::;::;;:: 

0 
9 

Sr 

Manohaster 

9 

64 

Mark.!r^...::.:..:::.: 

65 

Martha 

10 

66 

Marrel 

% 

May  King 

9 

SSmi 

10 

69 

Miuer:;:::::::.::::::::: 

70 

Mi>h«1*ff  l^rly 

71 

Miner.. 

10 

It 

Monmouth..  . 

8 

78 

Moore — 

10 

74 

Moont  Vernon 

10 

75 

Mrs.  Cleveland  .... 

10 

76 

New  Dominion 

10 

77 

Neptune. 

78 

Ohio 

10 

79 

80 

Ohio  Centennial 

OUver 

10 

81 

Ontario. 

10 

82 
88 

Oeoeola(Michel) 

io 

84 

Parry 

8 

85 

Pearl 

10 

86 
87 

Phelps  (Old  Ironclad).. 
Porter, 

10 

88 

Pineapple 

10 

89 

Poritan 

90 

RAginn 

. 

91 

Sadie 

9?. 

Saonders 

10 

9H 

Seneca  Qaeen 

7 

94 

Sharplees 

10 

95 

shair.. ..::::::: :::::. 

96 

ghqnter  G«m  . 

97 
96 
99 

Speece*s  Perfection 

Stayman  No.l ,.. 



100 

Stevens 

101 

Sucker  State 

6 

1071 

Tippecanoe 

108 
104 
106 

Townsend  No.  2- 

Townsend  No.t. 

Townsend  No.  19. 

"it 

10 
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Fmit. 

Remarke. 

. 

i 

1 

1 

1 

1 

40 

47 
48 
49 
50 

S 

5 

7 
8 

7 
8 
6 
7 
7 

7 
I 

PC 

r 

c 

r 

ooo 

p 

dp 
Ic 

c 

c 

Not  ppoipisins  so  tax. 
Valaed  farther  south. 
Of  Topy  doabtf  al  ralne. 
WiU  ppobably  be  sapepseded. 
Needs  faptheptpial. 

51 
52 
51 
U 
55 

7 

10 
8 
6 
7 

6 
6 
5 
6 
6 

7 

ooo 
r  ceo 

PC 

ro 
Ic 

c 

do 
bs 
do 
bs 

Fails  to  fill  the  peqaipements  fop  mapket  cnltope. 
Must  do  bettep  op  oo  to  the  wall. 
Has  ppobably  ootliTed  its  asefnlneBS. 
The  imppovement  is  seapcely  noticeable. 
Only  holds  its  own  as  a  late  oeppy. 

56 
57 
58 

50 
00 

8 
7 
7 
10 
9 

7 

7 
7 
8 
6 

PC 
PC 

pdc 

POOO 

lo 

be 
be 
be 

e 

e 

Others  snppass  it  hepe. 

Sets  mope  fpuit  than  it  can  matope. 

Of  qoestionable^Talne.    Has  too  many  riTals. 

This  is  wopthy  of  a  name. 

A  few  lapge  beppies,  bat  they  soon  ran  small. 

61 
«2 
68 
64 
65 

9 
7 
8 
6 
6 

8 
8 
8 

loc 
roi 
pdc 

0 

pdc 

le 
1p 
c 

dp 
dp 

Biay  ppove  a  desipable  market  variety. 

Of  Canadian  opigin;  too  dnll  in  oolop. 

Valuable.    Plant  ovepbeaps. 

Not  ppomising  so  fap. 

A  hapdy  mapket  variety  fpom  Minnesota|| 

66 
67 
68 
69 
70 

9 

4 
8 
6 
6 

4 

PC 

POOO 

POO 

PC 

p 

dp 
le 
be 
be 
c 

Needs  a  lon«ep  trial. 

Valued  as  a! eptilizep  f  op  pistillatee. 

Biay  ppove  desirable  f op  mapket. 

Shows  little  indication  of  value. 

Does  not  fnlfiU  the  ppomiaes  made  fop  it. 

71 
72 
78 
74 
75 

7 

8 
10 
7 
8 

i 

c 

0 

do 

PC 
PC 

da 
dp 
1p 

1  e 

One  of  the  old  favorites. 
Not  ppodnctive  enough. 
Like  Jessie,  but  superiop  to  it. 
One  of  the  best  pathep  late  vapieties. 
Ppomising  f  op  the  mapket 

76 

77 
78 
79 

5 

8 
8 

■ 

do 
ooo 

PC 

be 

0 

be 

Needs  a  mope  satisfaotopy  tpial. 
Only  desipable  f  op  its  lateness. 
Named  fop  the  date  of  its  opigin. 
Must  have  a  longep  tpial. 

80 

...... 

"od  " 

0 

81 
82 
88 
84 
86 

9 

8 
8 
9 
8 

6 
10 

be 
o 
lo 

PC 

lo 

ds 

0 

bo 

lo 
e 

In  plant  and  fpuit.  much  like  Shapplees. 

Needs  farthep  tpial. 

Hapdy  and  vepy  ppoduotive.    Fpom  Texas. 

A  hapdy  variety,  of  sdothepn  opigin. 

86 
87 
88 
89 
90 

5 
6 

8 

8 
8 

PC 

POOO 

PC 

coo 

PC 

d'o 

0 

Valuable,  mainlv,  as  a  good  poUraiiaep. 

Scapcely  ppomising. 

A  fine  family  beppv. 

Wopthless  unless  it  shall  imppove. 

Appapently  valueless  here. 

91 
92 
93 
94 
96 

8 
8 
6 

PC 

pdc 
pd 
bo 

PO 

do 
be 
bp 
bo 
Ic 

Tpyfapthep. 

A  ppomising  beppy  fop  mapket. 
Old,  and  going  out  of  cultivation. 
Slightly  deficient  in  ppoduotlvenees. 
Apparently  of  little  value. 

96 
97 
96 

100 

6 
8 
6 
6 
8 

7 

PC  CO 
PC 
PC 
PC 
PC 

c 
e 

0 

e 
c 

Highly  praised  in  New  Jersey. 
Beapcely  ppoductive  enough. 

Ppomising. 

Of  slight  ppomise. 

101 
102 
108 
104 

8 

6 
5 

PO 
PC 

p 

8 
C 

le 

Popnlap  in  its  native  State. 
Of  forei^  parentage. 
Needs  a  longep  tpiaL 
Ppomises  value  fop  mapket. 
Vepy  promising. 

105 
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Name. 

1 

Plant 

1 

1 

1 

1 

'5 

i 

3 

1 

1 

1 

1 

106 
107 
106 
109 

Townsend  No.  20. 

Unnamed  (Nehrlng) 

§ 

b 
b 
b 

E 

E 
p 

b 
b 
b 

Ohio 

^- 

Ho. 
Ohio 

N.J. 

HI. 

IlL 

u. 

"Mich".' 
Ct, 

OhiS 

Ohio 

Ohio 
Ohio 

Ohio 
Ohio 
Ohio 
Ohio 

1888 
1876 
1890 
1878 
1890 

1890 
1890 
1888 
1876 
1880 

1888 
1878 
1880 
1890 
1800 

1890 
1890 
1890 
1890 

1890 
1890 
1890 
1890 

*'     7.. 
"   12.. 
"   12.. 

*•     9.. 

"J:; 

"     2.. 

"     8.. 

"   12.. 
"     9.. 
•'   18.. 

June  15. 
"     17. 
"     15. 
"     15. 
"     17. 

**     15. 
"     15. 
*•     15. 
"     12. 
"     15. 

"     17. 
*•     15. 
*•     19. 
"     19. 
"     15. 

..     12. 
"     12. 
"     12. 
"     12. 

'*     12. 
"     12. 
"     12. 
"     15. 

June  29: 
July  8.. 

•*     1.. 
"     6.. 
**     6.. 
•*     6.. 
;*    6.. 

"     8.. 

"     6.. 

*•  8.. 
June  29. 
July  8.. 

June  29. 

July  1.. 

June  29. 

"     29. 

July  8.. 

"  i:: 

"     3.. 

94 
26 
84 
100 
65 

42 
64 
106 
78 
71 

82 
49 
49 
23 
14 

28 
92 
23 
79 

22 

50 
61 
97 

115 
(1 
U 

187 
49 

87 
88 

98 

88 
86 

112 
78 
37 
84 

15 

57 
117 
112 

52 

46 
54 
52 
69 

10 

9 

■■""i6 

110 

Viola 

111 

WaltOT- 

11f\ 

Warfield  No.  1 

118 

Warfield  No.  2 

10 

1,14 

Wilson 

10 

115 

Windsor.:..::::.::....: 

7 

116 

Wonderful 

10 

117 

Woodruff  Na  L 

8 

118 

Yide 

119 

Thompson  No.  1 

120 

121 
122 
128 
124 

126 
126 
127 

128 

Thompson  No.  4 

Thompson  No.  6 

Thompson  No.  7 

Thompson  No.  8 

Thompson  No.  9 

Thompson  No.  25 

Thompson  No.  26 

Thompson  No.  81 

b 

b 
P 

I 
I 

P 
P 

*•     1.. 

•*     7.. 
"     9.. 
"     1.. 
"     1.. 

"     8.. 
'*     8.. 
"     9.. 
••   15.. 

neither  the  early  nor  the  late  varieties  usually  cover  so  long  a  period  as  do 
those  of  medium  season;  for  which  reason,  apparently,  their  annual  yield 
is  usually  less. 

The  columns  headed  "  Matted  Row  "  and  "  Hill,"  give  the  season's  pro- 
duct of  each  variety,  under  each  system  respectively;  and  since  the  pro- 
ductiveness of  each  is  thus  clearly  indicated,  the  column  heretofore  devoted 
to  "  Productiveness  "  is  omitted. 

The  numerals  in  the  columns  headed  "  vigor,"  "  hardiness,"  "  size," 
**  Quality  "  and  "  firmness  "  are  all  based  upon  the  scale  of  1  to  10. 

The  newer  varieties  on  trial  are  of  course  introduced  into  the  tabulation 
whether  giving  indication  of  probable  value  or  otherwise;  while  notice  of 
a  very  considerable  number  of  the  less  valuable  older  ones  is  wholly 
omitted. 

The  table,  as  may  readily  be  seen,  shows,  in  the  ^reat  majority  of 
oases,  a  larger — often  a  very  much  larger — ^vield  of  fruit  from  the  same 
variety  under  the  hill  system,  than  from  the  matted  row.  This  is  by  no 
means,  the  only,  if  indeed  it  is  the  chief  advantage  from  that  system;  since 
such  increase  is  not  from  a  greater  number  of  fruits,  so  much  as  from 
their  greater  size  and  beauty;  as  also  from  the  increased  market  value,  and 
more  ready  sale. 

Notices  are  appended  of  a  few  of  the  more  productive  or  otherwise 
desirable  varieties  appearing  in  the  foregoing  table. 

Alpha  still  maintains  its  position  as  one  of  the  most  desirable  of  the 
very  early  varieties.  Though  not  relatively  productive,  it  possesses  other 
valuable  qualities  which  justify  its  continuation. 

Beder  Wood  originated  in  Illinois  witti  the  person  whose  name  it  bears, 
who  claims  that  plants  entrusted  to  an  Iowa  man  for  trial  fell  into  the 
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Remarks. 


May  prove  ▼alnable. 

One  of  the  oldest  yarietiee :  nearly  saperseded. 

Not  disseminated.    Of  doobtf  ol  Value. 

Very  hardy  and  prodnctiTe,  bat  small. 

New ;  not  yet  well  tested. 

New;  not  promisingj  so  far. 

New;  and  not  promisinjc. 

Well  known  and  popolar  with  planters. 

Old ;  less  planted  than  formerly. 

This  and  Champion  prove  identical. 

So  far,  has  not  justified  its  name. 
Has  not  won  a  prominent  i>oeition. 
Most  improve  greatly,  to  win  popalarity. 
Needs  a  fnlier  trial. 
So  far,  apparently  valanlees. 

Not  promising. 

May  improve  apon  farther  trial. 

Try  it  farther. 

Mast  improve  to  be  desirable. 

Scarcely  worth  a  farther  trial. 
I  Try  it  another  year. 
Try  it  f^uther. 
Give  it  another  chance. 


hands  of  a  person  named  Racster  who  propagated  and  disseminated  it 
without  the  knowledge  or  consent  of  the  originator,  giving  it  his  own 
name.     It,  so  far,  gives  evidence  of  decided  value  as  a  market  variety. 

Belmont,  although  lacking  productiveness,  possesses  desirable  qualities 
for  the  home  plantation,  and  may  be  expected  to  afford  satisfaction  when 
planted  for  such  purpose.  The  plant  is  healthy  and  vigorous,  and  the 
fruit  large,  bright,  and  of  good  quality. 

Bubach  (No.  5),  though  deficient  in  quality  and  soft  in  texture,  is  yet 
so  large,  bright  colored  and  productive  that  it  has  already  won  a  high 
position  as  a  desirable  market  variety.  It  must  be  planted  near  a  pollen 
producing  variety. 

Crawford,  though  a  comparatively  new  variety,  and  scarcely  satisfactorily 
tested  here,  is  very  highly  commended  by  its  careful  and  conscientious 
originator,  as  well  as  by  many  others.  It  is  believed  to  be  eminently 
worthy  of  extensive  trial. 

Cumberland,  though  lacking  firmness  of  texture,  and  scarcely  product- 
ive enough  for  the  market,  is  yet  of  such  fine  size,  and  so  perfect  in  form, 
as  to  render  it  popular  even  for  this  purpose. 

Enhance  is  a  new  variety  from  an  Ohio  originator.  Though  but  recently 
disseminated,  our  record  shows  that  under  hill  culture,  it  has  this  season 
produced  over  three  hundred  ounces  of  fruit  from  a  dozen  plants.  Though 
of  only  medium  (juality,  its  size,  beauty  and  productiveness,  as  well  as 
rigor  and  healthiness,  render  it  one  of  the  most  promising  market 
varieties. 

Florence  (formerly  Clara)  is  another  Ohio  introduction,  which  to  health 
and  vigor  of  plant,  with  fair  productiveness,  adds  fair  size,  good  flavor  and 
firm  texture.     It  may  safely  be  planted  for  either  home  use  or  market. 

37  r^  . 
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Gandy  blooms  unusually  late,  with  a  consequently  increased  probability 
of  escaping  injury  from  late  spring  f rosta  It  also  ripens  quite  late,  and 
possesses  other  desirable  qualities  of  both  plant  and  fruit  which  render  it 
highly  desirable  for  the  home  plat. 

Gem  is  a  very  recent  introduction  by  Wm.  F.  Nehring,  of  Strasburg, 
Illinois,  which  proves  to  be  one  of  the  most  vigorous  and  productive  varie- 
ties in  the  list  The  fruit  is  of  very  large  size,  seldom  distorted,  and  of 
medium  quality  and  firmness.  If  as  successful  elsewhere  as  here,  it  may 
be  expected  to  assume  a  position  very  near  the  head  of  the  list  of  market 
▼curieties. 

Great  Pacific  (a  too  pretentious  name)  is  another  Illinois  variety  of 
recent  introduction.  Although  not  universally  successful,  it  has  here 
shown  itself  very  productive,  and  seems,  so  far,  to  possess  valuable  quali- 
fications as  a  market  variety. 

Haverland  still  sustains  its  previous  standing  as  one  of  the  most  desira- 
ble varieties  for  the  market  plantation.  It  must,  however,  be  cross 
fertilized. 

Henderson,  although  lacking  hardiness  and  productiveness,  is  so  superior 
in  quality  that  it  commends  itself  to  the  home  planter,  who  aims  to  secure 
flavor  rather  than  mere  quantity. 

Manchester  is  large,  productive  and  beautiful,  but  it  generally  so 
exhausts  itself  in  producing  its  first  crop,  that  it  is  found  more  profitable 
to  plow  under  the  plants  after  taking  off  one  crop. 

Moore  is  a  comparatively  recent  variety,  originating  in  Michigan.  It  is 
much  like  Jessie  in  both  plant  and  fruit,  and  has  this  year  quite  exceeded 
it  in  productiveness.  It  is  a  good  fertilizer  for  such  pistillates  as  bloom 
in  season  with  it. 

Mrs.  Cleveland  is  one  of  Geo.  W.  Townsend's  numerous  seedlings,  of 
Ohio.  Its  vigor,  productiveness  and  bright  color  render  it  attractive.  It 
promises  well  as  a  market  variety. 

Mount  Vernon  is  an  old  and  reliable  variety.  It  is  one  of  the  most 
productive  and  desirable  of  the  late  varieties,  and  supplies  an  abundance 
of  pollen,  which  renders  it  a  good  fertilizer  for  late  blooming  pistillates. 

Parker  Earle.  This  season,  as  was  true  of  the  previous  one,  this  has 
yielded  a  greater  weight  of  fruit  than  any  other  variety  in  the  collection; 
although  two  or  three  others  have  approached  it  quite  nearly.  It  may 
well  stand  at  the  head  of  the  list,  whether  planted  for  home  use,  or  for 
the  market. 

Parry  is  among  the  best  of  the  large  berries  so  far  as  quality  is  con- 
cerned; though  a  lack  of  vigor  and  productiveness  place  it  in  the  amateur 
instead  of  the  market  list. 

Vick,  another  southern  seedling  is  abundantly  vigorous  and  productive. 
Its  clear,  bright  color  would,  no  doubt,  render  it  popular  as  a  market 
berry,  but  for  a  lack  of  size.    It  is  an  abundant  producer  of  pollen. 

Warfield  (No.  2)  is  highly  praised  almost  everywhere  for  its  great  pro- 
ductiveness, fair  size,  firm  texture,  and  for  the  hardiness  and  vi^or  of  the 
plani  During  a  three  years'  trial  here,  however,  it  has  failed  to  reach 
as  high  a  ratio  of  productiveness  as  any  one  out  of  more  than  twenty 
others  in  the  collection. 

The  following  varieties,  named  nearly  in  the  order  of  maturing,  will 
afford  a  succession*  for  a  family  plantation  throughout  the  ordinary  season 
of  this  fruit: 
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Alpha  (6),  Haverland  (p),  Parker  Earle  (6),  Belmont  (6),  Parry  (6), 
Mount  Vernon  (6),  Gandy  (6). 

For  market  planting,  the  experience  of  this. season  indicates  the  follow- 
ing; which  are' named  in  the  order  of  their  productiveness,  with  no  regard 
for  sexuality  or  season  of  ripening: 

Parker  Earle  (6),  Beder  Wc^  (6),  Haverland  (p),  Enhance  (6), 
Great  Pacific  (p),  Bubach  No.  5  (2?),  Mrs.  Cleveland  (p).  The  last  and 
lowest  of  these  yielded  303  ounces  of  fruit  from  twenty-four  plants;  while 
Crescent,  under  the  same  conditions,  yielded  but  172  ounces. 

RASPBERRIES— 12ttem«. 

Raspberry  plants  escaped  apparent  injtiry  from  the  past  winter. 

The  plants  upon  which  this  season's  observations  have  been  made  had 
been  so  far  affected  by  the  growth  and  shade  of  fruit  trees,  among  which 
they  had  been  planted,  that  only  general  observations  respecting  vigor 
and  productiveness  were  attempted. 

During  the  past  season  a  new  plantation  of  raspberries,  together  with 
the  other  small  fruits,  has  been  made  arranged  to  serve  as  the  basis  of 
future  observation  and  experiment 

There  has  been  a  notable  absence  of  insect  depredation  upon  the  rasp- 
berry during  the  season. 

Anthracnose,  which,  in  previous  seasons  has  been  ihe  most  injurious 
fungous  enemy  of  the  raspberry,  has  been  less  prevalent  than  heretofore; 
and,  the  former  plantations  having  now  been  dug  out  and  burned,  it  is 
hoped  that  it  may  be  held  in  subjection  in  the  new  plantations. 

Assuming  that  the  botanical  classification  of  varieties  may  serve  a  use- 
ful purpose  in  the  choosing  of  varieties  for  planting,  such  classification  is 
followed  in  the  subjoined  tabulations.  In  so  doing.  Superb  is  placed  in 
the  Idaeus  class,  in  compliance  with  scientific  authority;  although  the  cor- 
rectness of  such  classification  mav  be  liable  to  grave  doubt. 

A  very  considerable  number  01  additional  varieties,  most  of  them  new 
or  untested  in  this  State,  as  far  as  known,  have  been  added  to  the  collec- 
tion the  present  year,  and  have  been  given  a  place  in  the  new  plantation  made 
last  spring.  Many  of  these  may,  during  the  coming  year,  develop  partic- 
ulars worthy  of  note,  though  a  still  longer  period  will  probably,  in  most 
cases,  prove  requisite  to  properly  determine  their  value. 

In  the  following  notices  of  varieties  reported  last  year  will  be  found 
embodied  the  results  of  the  additional  experience  of  the  year  now  elapsed. 

Thompson  having  been  transplanted  to  the  new  plat  has  afforded  no 
farther  indications  respecting  its  probable  value.  Its  chief  defect,  if  any- 
thing, is  quite  likely  to  be  deficient  productiveness. 

Hanseli  has  improved  its  standing,  as  to  both  vigor  and  productiveness. 
It  may  very  probably  fill  the  place  of  the  Thompson,  should  that  prove 
unworthy. 

Brinckle  is  (juite  too  tender  for  our  climate,  even  when  protected,  and 
will  probably  disappear  from  the  lists. 

Marlboro,  although  of  indifferent  flavor,  and  not  quite  vigorous  enough, 
yet  commands  attention  on  account  of  the  large  size  and  nne  appearance 
of  the  fruit.    Its  value  is  for  the  market. 

Turner  will  command  attention,  chiefly  where  special  hardiness  is 
required.  The  fruit,  though  of  fine  flavor,  is  of  very  delicate  texture,  and 
deficient  in  size. 
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RA8PBERRIES-i?ttJm». 

i.  RubusIdcBUM, 
Of  Europeen  origin  or  parentage. 


Name. 


Plant. 


Brinckle  . 
Herstine.. 
Saperb... 


1888  I  Penn.  !  June  8 
1888  I  Penn.  I  '*  11 
1888  N.J^sney.        "     9 


July  5 
*'  9 
».     7 


Ang.  4 
**     4 


2.  Rubu»  Neglecttu. 
Botanists  inolade  in  this  species  a  class  of  Tarieties  by  many  persons  regarded  as  probable  hybrids. 


1 

Caroline. 

1888 
1888 
1888 
1888 
1888 

N.Y. 
N.Y. 
Pa. 
N.J. 

N.Y. 

!   June  6 
..     7 

July  9 

"     9 
"     6 
"     9 

5 
5 
7 
6 
10 

10 
8 
10 
10 
10 

10 

?. 

New  Roohelle 

u     7 
♦.     7 

g 

3 

10 

4 

Reliance 

10 

5 

AhAfFar  , 

10 

S,  Rubus  Occidentalia, 
Cap  or  tip-rooting  varieties. 


Ada.. 

Beebe. 

Carman 

Centennial   

CromwelL 

Doolittle 

Doomore. 

Earhart. 

HllKm.V.1"""*'.! 

Hopkins 

Inoiana 

Johnston  Sweet . . . 
Mammoth  Cluster. 
Nemaha  

Ohio 

Sonhegan. 

Tyler 


.2 

I 

a 


Ohio. 
N.Y. 
Conn. 


Conn. 

N.Y. 
Ohio. 
111. 
Ind. 
Ont. 

Mo. 
Ind. 
N.Y. 

N.Y. 
Neb. 

N.Y. 
N.E. 


;   June  5 

July 

••     2 

•*   11 

Aug.  6 

..     3 

"     9 

July  25 

1        '•     9 

*'   11 

"     28 

1        ..     6 

•'     5 

'♦     28 

..     g 

*'     5 

Aug.  1 

**     6 

"     6 

"     9 

Nov. 

"    12 

'•   11 

Aug.  11 

"    12 

•♦     9 

"       8 

"    10 

"     5 

"       4 

'♦     8 

*'    11 

♦*       I 

,       "   10 

'•    11 

•'       6 

'       -   11 

**    14 

"       4  1 

1        "    U 

14     «ri 

'•    14 

:  !i 

10 

5  ! 
5 


5 

10 

9 

10 

10 

4 

10 

7 

6 

10 

7 

6 

10 

10 

7 

10 

10 

9 

10 

8 

10 

10 

10 

9 

10 

e 

10 

» 

4 

July  28  I 

-     ,10  1 


7 

10 

5 

10 

6 

10 

7 

10 

10 

10 

7 

10 

7 

10 

7 

10 

8 
10 
10 

8 
10 

10 
9 
9 


4.  Rubus  StriQO&us, 
Indigenous  American  varieties  and  seedlings  of  theee. 


1 

BrHidywlnA  - 

1888 
1888 
1888 
1888 
1888 

1888 
1888 
1888 
1890 
1890 

1888 
1888 
1888 
1889 
1888 

Penn.?  , 
Kan.     1 
N.Y.    1 
N.E. 
N.J. 

N.J. 
N.Y. 
N.E.    i 
Mich.?  1 

June  7 
"     6 
•*    14 
^    10 
"    15 

*'     5 
'*    15 
-12 

July  9 

;;  li 
"  11 

Aug.  11 
July  30 
Ang.  13 

2 

Crimson  Beauty 

Cuthbert.. 

4 

Rftfltorn  King, 

"       1 

5 

6k>lden  Queen 

4 

A 

Hansell 

•*     11 

7 

Marlboro 

1 

8 

Meredith.. 

1 

9 

Michigan  Early 

Mnior%  w~^^nH 

10 

11 

Rancocas .      ...   

N.Y.? 
Mich.    ; 

*  4 

"  I 

..     7 

*  4 



July  28 

n 

Reder. 

Aug.    1 

18 

Scarlet  Gem 

V?    1 

14 

Thompson's  Early 

Ohio. 
111. 

Jnlv   2S 

15 

Turner I 

"     5  1  Aug,    6 

9 

6 

7 

5 

9 

10 

6 

6 

9 

8 

8 

8 

9 

10 

7 

7 

8 

7 

7 

& 

6 

ft 

8 

9 

6 

5 

7 

5 

10 

ft 
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BASPBBRRIES-AU61M. 

i.  Bubtu  Id<jBU8. 
Of  Eoropean  origin  or  parentage. 


Fruit. 


a 

2  I 
3 


a 


conical 
roond 
roond 


Remarks. 


yellow  '  Is  dropped,  as  too  unprofitable.    Tender. 

red      I  A  snpenor  family  variety.    Needs  protection, 
porple     Froit  crumbles  badly  in  picking. 


2.  Bubiu  Neglwttu, 
Botanists  inclnde  in  this  species  a  class  of  varieties  by  many  persons  regarded  as  probable  hybrids. 

Increases  bjr  both  snckers  and  tips. 

Has  the  habit  and  hardiness  of  a  black  cap. 

Nearly  superseded. 

4  8         5         9*'  dark       Seedlhig  of  Philadelphia. 

5  10         9         7  **  purple      Valuable  for  canning. 


7 

8 

4 

round 

yellow 

7 

7 

5 

r.  con. 

purple 

4 

4 

5 

round 

dark 

8 

5 

9 

dark 

10 

9 

7 

purple 

3.  Rulnu  Occidentalism 
Cap  or  tip-rooting  varieties. 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11  1 

12 

18 

14 

15 

16 
17 
18 


5 

5 

8 

5 

5 

8 

5 

7 

8 

0 

6 

9 

7 

7 

9 

7 

7 

9 

8 

7 

8 

10 

6 

10 

8 

10 

8 

8 

6 

7 

7 

« 

9 

5 

7 

9 

7 

8 

7 

10 

5 

10 

6 

6 

8 

5 

8 

8 

5 

8 

8 

round 


black 
orange 
black 


Need  yet  further  trial. 
Forbidding  in  color  when  overripe. 
Of  scarcely  medium  value  here. 
Not  popular. 
(Compares  favorably  with  Souhegan. 

The  oldest  and  yet  one  of  the  best  early  varieties. 
Requires  another  vear*8  triaL 
Produces  a  second  crop  on  young  canes  in  faH. 
SlighUy  lacking  in  quality  and  hardiness. 
Superior  in  quality. 

Profitable. 

An.  Indiana  seedling. 

Quite  seedy,  and  therefore  loses  less  in  drying. 

Old,  but  still  valued  for  market. 

Bimilar  to  Uregg,  but  hardier. 

Seedy,  productive;  valued  for  drying. 
Very  early ;  valued  for  this  reason. 
Practically  identical  with  Souhegan. 


4.  Bubtu  Striffomt. 
Indigenous  American  varieties  and  seedlings  of  these. 


1 

6 

6 

9 

round 

red 

2 

9 

6 

« 

i» 

8 

10 

8 

10 

conical 

*• 

4 

7 

4 

4 

round 

" 

5 

10 

8 

10 

conical 

yellow 

6 

6 

5 

7 

round 

red 

7 

9 

6 

7 

8 
9 

6 
6 

5 
4 

6 

7 

conical 

pale  red 
darkled 

10 

6 

4 

7 

round 

11 

8 

5 

6 

»• 

red 

12 

8 

9 

8 

!• 

13 

6 

4 

5 

** 

** 

14 

6 

6 

4 

<» 

" 

15 

6 

9 

4 

Valued  for  market. 

Berries  frequentlj  imperfect. 

Most  popular  of  its  class. 

Not  specially  valuable. 

A  supposed  sport  from  Cuthbert. 

A  valuable  early  variety. 

Large,  early ;  of  rather  low  quality. 

Beautiful ;  but  lacks  quality  and  productiveness. 

Poor  in  flavor.    Actual  origin  unknown. 

An  old  variety.    Nearly  superseded. 

Not  valuable. 

A  moderate  grower.    Quality  superior. 
Beautiful.    Lacks  productiveness. 
Unproductive.    Try  more  thoroughly. 
Very  early.    Lacks  productiveness. 
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Beder,  which  hails  from  Berrien  county,  lacks  vigor,  and  usually  pro- 
duces plants  but  sparsely;  but  the  fine  size,  bright  color  and  excellent 
quality  of  the  fruit  specially  commend  it  to  those  wishing  to  plant  for  a 
home  supply. 

Superb  had  been  supposed,  on  the  authority  of  its  originator,  to  be  a 
seedliujg  of  the  Philadelphia;  although,  in  compliance  with  botanical 
authority,  it  is  placed  in  the  Idseus  cIeiss.  Its  color,  when  fully  ripe,  is 
very  dark,  and  the  very  large  berry  is  difficult  to  pick  without  crumbling. 
The  plant  is  somewhat  deficient  in  vigor,  and  produces  sets  but  sparingly. 
The  fruit  commences  to  ripen  quite  early  and  continues  till  rather  late, 
which  renders  it  desirable  as  a  variety  for  the  family  plantation. 

Golden  Queen,  save  in  color,  is  in  both  plant  ana  fruit,  very  much  like 
Cuthbert,  from  which  it  is  suspected  to  be  a  sport.  It  is,  both  in  color  and 
quality,  much  to  t>e  preferred  to  any  of  the  yellow  caps. 

Cuthbert  is  still  at  the  head  of  the  list  of  the  red  varieties  of  its  class, 
whether  for  market  or  home  use.  It  is  too  generally  known  to  need 
special  description. 

Herstine  is  supposed  to  be  of  Idaeus  parentage,  from  which,  apparently, 
it  derives  its  bright  color  and  superior  flavor;  inheriting  also  the  lack  of 
hardiness  which  seems  to  be  implanted  in  the  species.  Quite  possibly, 
however,  hybridization  may  have  communicated  to  it  some  of  the  peculiar- 
ities of  strigosics. 

Brandywine — an  old  variety — is  still  somewhat  popular  for  market 
planting.  From  its  firmness  of  texture,  it  may  remain  ungathered  for 
some  time  without  essential  deterioration. 

Of  the  foregoing,  Hansell  for  early ;  either  Herstine  or  Beder  for  medium ; 
and  Cuthbert  and  Golden  Queen  for  late,  will  afford  a  satisfactory  succes- 
sion for  a  home  plantation;  with  the  surplus,  if  any,  adapted  for  market. 
Herstine  should  be  protected  in  winter. 

Brief  notices  of  some  of  the  desirable  occidentalia  and  negledus  varie- 
ties are  also  added,  as  follows:. 

Cromwell,  Doolittle,  Souhegan  and  Tyler  (named  in  about  the  order  of 
desirability)  are  desirable  to  open  the  black  cap  season.  They  differ  but 
little  in  season,  quality  or  productiveness. 

Beebe  is  desirable,  if  at  all,  only  as  a  yellow  variety.  It  must  be  taken 
before  it  becomes  discolored,  as  it  very  soon  does,  from  overripeness.  It 
is  very  productive 

Johnston  Sweet  and  Ohio  are  quite  similar.  Both  are  valued  mainly 
for  drying;  since,  owing  to  the  abundance  and  size  of  their  seeds,  they 
yield  a  large  percenta^  of  the  desiccated  produci 

Earhart  is  often  christened  Everbearing;  for  the  reason  that  it  produces 
a  secondary  crop  of  fruit  in  September  and  October  upon  the  canes  of 
the  current  year. 

Shaffer,  api)earing  in  the  negledus  class,  is  an  exceedingly  vigorous  and 
productive  variety,  with  very  large,  purple,  pubescent  fruit;  which,  though 
somewhat  unattractive  in  appearance,  proves  to  be  one  of  the  best  for 
canning. 

Gregg  and  Nemaha  are  almost  or  quite  identical,  so  far  as  the  general 
appearance  of  both  plant  and  fruit  are  concerned;  though  the  latter,  which 
originated  in  the  trying  climate  of  Nebraska,  is  alleged  to  be  the  hardier 
of  the  two. 

A  good  succession  of  the  "cap"  varieties  for  a  family  garden  would  be 
Cromwell,  Doolittle  or  Souhegan  for  early;  Hilbom,  medium  and  Nemaha, 
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As  in  the  case  of  raspberries,  the  growth  and  fruiting  of  the  blackberry 

Elantation,  which  has  supplied  the  data  for  this  report,  was  so  far  affected 
y  the  growth  and  shading  of  the  fruit  trees  occupying  the  same  ground, 
as  to  render  the  observations  unreliable  or  unsati^actory. 

For  this  reason  a  new  plantation  was  made  last  spring;  and  the  old 
plants  removed  at  the  close  of  the  season  of  fruiting. 

No  definite  statement  of  the  relative  amounts  or  fruit  yielded  by  the 
several  varieties  seemed  desirable,  under  these  circumstances,  and  these 
are  therefore  omitted. 

The  dates  of  the  origin  or  introduction  are  often  so  uncertain  or  diffi- 
cult to  determine  correctly,  that  the  attempt  to  tabulate  them  has  been 
abandoned;  and,  instead,  merely  the  year  during  which  they  were  first 
received  and  planted  is  given,  as  an  indication  of  the  extent  of  their  trial 
hera 

No  indications  of  the  attacks  of  fungi  have  been  observed  upon  the 
blackberry  during  the  season. 

They  have  also  been  quite  generally  free  from  insect  depredations; 
except  that  the  foliage  of  sevend  varieties  has  been  attacked  and  consider- 
ably injured  by  leaf  miners.  Should  these  make  their  appearance  again, 
.next  year,  it  will,  very  probably,  become  necessary  to  apply  a  remedy. 

Lucretia  dewberry  and  Early  Harvest  blackberry  open  the  blackberry 
season,  very  little  if  at  all  after  that  of  the  earliest  black  caps.  The 
Brunton,  very  early  and  tender  variety  did  duty  as  Early  Harvest  for  a 
time,  very  much  to  the  discredit  of  the  latter,  which  (the  genuine),  though 
small,  is  very  productive,  hardy,  and  even  profitable  for  the  market  on 
account  of  its  earliness. 

Thompson  (Early)  has  scarcely  yet  been  brought  fairly  to  the  fruiting 
test  here. 

Early  Cluster  proves  not  to  be  specially  early,  and  has  not,  here,  shown 
any  c[ualities,  save  possibly  productiveness,  such  as  would  justify  its  intro- 
duction to  cultivation. 

Agawam,  Wallace  and  Knox  are  all  large  and  productive,  and  sufficiently 
hardy  for  the  lake  shore  region;  and  the  same  is  true  of  the  Erie,  which 
has  stout,  spreading,  almost  trailing  branches,  with  stouter  thorns  than 
any  other  variety  with  which  we  are  acquainted. 

Kittatinny  is  one  of  the  oldest,  largest  and  be^  varieties  in  cultivation, 
although  deficient  in  hardiness,  and  in  some  localities  specially  liable  to 
be  attacked  hj  fungus. 

Minnewaski  is  very  vigorous  and  hardy  on  the  lake  shore  region,  and  the 
fruit  of  fine  size.  It  is  yet  rather  soon  to  speak  confidently  of  its 
productivenesa 

Ancient  Briton  and  Western  Triumph  are  very  vigorous  and  hardy,  and 
so  excessively  productive  as  not  unfrequently  to  render  the  fruits  object- 
ionably small. 

Wilson  and  Wilson  Jr.  are  very  nearly  identical  in  both  plant  and  fruit. 
With  winter  protection  they  are  found  eminently  profitable  as  market 
varieties. 

Windom  dewberry  comes  from  Minnesota,  with  a  reputation  for  hardi- 
ness, even  in  that  severe  climate.  Here,  as  far  as  fruited,  it  does  not  prom- 
ise satisfactory  size  or  productiveness. 

Lucretia  dewberry  and  Early  Harvest  blackberry  (which  ripen  very 
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BLACKBERRY.-;.  Rubus  viUoaua. 

ABBBSTIATIONS. 

Origin.                                                                             Habit. 

Usaal  abbreviations  for  namee                                         1.  low. 
of  coantriee.                                                                   b.  spreading. 

t.    tall, 
tr.  trailing 

Name. 


Agawam... 

Ancient  Briton. 

Bonanza 

Dorchester 

Early  Cluster... 


Early  Harveat. 

Erie 

Kittatinny 

Knox 

Lawton 


Minnewaski.. 

Nevada 

Snyder  

Stone  Hardy  . 
Taylor 


Tompson  Early 

Wacnnsett 

Wallace 

Western  Triamph. 

Wilson 

Wilson,  Jr 


Plant. 


N.E. 
Mo. 


N.E. 
N.J. 

lU. 
Penn. 
N.J. 


N.Y. 
N.  Y. 


Wis. 


Dewberry.— ;?.  Rubus  Cana- 
densis. 

Lacretia. 

Windom 


Ohio. 
Mass. 
Wis. 


N.J. 
N.J. 


Ohio. 
Minn. 


1874 
1875 
1880 
old 

ia78 

1882 
1886 
IS-V) 
1880 
1845 

1886 
1887 
1876 
1875 
1876 

1888 
1880 
1874 
1876 
1854 
1878 


1880 
1890 


5 

6 

7 

8 

6 

9 

8 

6 

8 

5 

5 

6 

0 

10 

10 

9 

10 

8 

9 

10 

ID 

fi 

4 

10 

7 

8 

7 

10 

9 

10 

8 

6 

10 

9 

6 

10 

8 
6  ,. 


nearly  together),  folfowed  by  Agawam  or  Kittatinny  and  the  Taylor  to 
close  the  season  will  be  found  a  very  satisfactory  succession  for  a  family 
plantation  of  this  fruit. 

For  market,  if  covered  in  winter,  the  Wilsons  are  found  eminently 
profitable.  If  without  winter  protection,  Snyder  and  Taylor  will  be  found 
much  surer,  though  less  in  size. 

CURRANTS.— -Rt6e«. 

Botanically,  white  currants  are  treated  as  varieties  of  rubrum;  and 
since,  in  each  case,  the  color  is  included  in  the  name,  they  are  classified 
with  the  red  varieties. 

All  the  varieties  of  rubrum  are  subject  to  a  premature  loss  of  foliage, 
generally  during  June  and  July,  due  probably  to  the  presence  of  fungi, 
though  Victoria  and  Holland  appear  to  be  at  least  partially  exempt. 
Apparently  the  occun'ence  of  dry,  hot  weather  is  favorable  to  the  develop- 
ment of  such  malady. 
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i.  irregolar. 
o.  oblonc. 


ABBBKYIATIONS. 

Form. 

ov.  oval  or  ovate, 
r.     roondish. 


Color, 
b.  black. 


Fmit. 

, 

Remarks. 

• 

SB 

d" 

I 

3 

2 

4 

• 

1 

2 

I 

5 

6 
8 
4 
6 

8 
8 
7 

10 
8 

4 

7 
7 

10 
5 

ro 
ov 
o 
o 
ro 

b 
b 
b 
b 
b 

Large ;  good ;  nearly  hardy . 
Nearly  hardy:  lacks  8ize. 
Hardy  at  the  lake  shore. 
Nearly  out  of  caltivation. 
Not  of  special  valae. 

6 
7 
8 
9 
10 

4 
10 
10 

7 
9 

9 
10 
10 
7 
9 

10 
4 

6 
5 

ro 
ro 
o 
rov 
oov 

b 
b 
b 
b 
b 

Branton  has  been  sent  oat  for  this. 
Very  vigoroos:  hardy :  valuable. 
One  of  the  oldest  and  best;  tender. 
Worthy  of  extensive  trial  for  market. 
Acid  till  fully  ripe. 

11 
12 
13 
14 
15 

10 

7 
6 
6 
8 

9 
6 

10 
8 

10 

6 
6 

4 
6 
5 

rov 
o 
r  o 
r  o 
r  o 

b 
b 
b 
b 
b 

Worthy  of  general  trial  for  market. 

Of  very  doubtful  value. 

Superior  quality;  rather  small;  hardy. 

Hardy ;  fruit  deficient  in  size. 

Canes  greenish  yellow;  hardy,  excellent. 

1A 

b 
b 
b 

b^ 

b 

Said  to  be  early. 

Nearly  or  quite  thomless. 

Large  and  good.    Desirable  for  home  use. 

Very  hardy;  overbears;  size  not  large. 

Very  large;  flavor  poor:  tender. 

Nearly  identical  with  the  foregoing. 

17 

18 
19 
20 
21 

9 
10 

9 
10 
7 
7 

4 

5 
6 
6 

r  o 
ov 

o' 

o 

1 
2 

10 
6 

8 

4 

o 
o 

b 
b 

Ripens  nearly  with  the  early  black  caps. 

A  new  northwestern  variety;  claimed  to  be  hardy. 

The  currant  and  gooseberry  appear  to  be  specially  liable  to  the  depreda- 
tions of  insects. 

The  imported  cnrrant  worm,  Nematus  veniricosuSy  attacked  the  plants 
this  year,  as  usual,  though  less  persistently  than  last  year,  but  yielded  to  a 
thorough  application  of  powdered  white  hellebore  in  water. 

The  twig  borer  (whether  the  native  or  the  imported  we  cannot  be  sure), 
is  still  very  troublesome,  especially  for  the  reason  that  the  only  remedy  at 
present  known  (cutting  away  and  destroying  the  affected  shoots),  involved 
the  removal  of  the  bearing  wood  for  the  following  year.  The  depredations 
of  this  enemy  have,  however,  been  somewhat  less  serious  this  year  than 
last;  and  it  is  to  be  hoped  that  with  the  removal  and  destruction  of  the  old 
plants,  and  replanting  with  new  ones  in  fresh  soil,  the  enemy,  if  not  erad- 
cated,  may  be  greatly  reduced  in  numbers. 

Owing  to  the  transplanting  of  a  large  number  of  varieties  last  spring, 
trustworthy  dates  of  blooming  and  gathering  for  the  current  year  are 
unattainable.     For  this  reason  the  dates  of  the  report  of  the  previous 
year  are  reproduced. 
38 
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1.  Ribes  aureum— MisBonii  or  Yellow  Flowering  Currant. 


Name. 


Grandall.. 


1889 


Aiiff.22.. 


I.- 
|3 


10     10 


10 


An  improvement  npon  the  wild  type. 


« 

2.    Ribes  Niorum-B]ao^ 

or  Fetid  Corrant. 

1 

2 
3 

Black  Champion. 
Black  Naples..... 
Liee 

1889 

1888 
1888 
1890 
1890 

"    14." 

Jnly2L 
"    21.. 
"    21.. 

10 
10 
0 

6 
6 
6 

10 
10 
10 

8 
8 
8 

JISrS^iiSaiSI^&kNaple..         ' 

4 

Saonders.. 

Waiee  (Prince  of) 

Origin,  Ontario. 

R 

Originj  Ontario. 

S»    Bibea  rvbrum— Bed  and  White  Cnrrants. 


Cherry 

Fay 

Holland   (Long 

Bonched) 

Lakewood. 

London  Bed. 

Moore's  Baby 

Moore's  Select... 

BedDatch 

Versaillaiae.. 

Victoria 

White  Dutch 

White  (3ondoin  .. 

White  Ghnpe 

Wilder. 


1888 
1888 

1880 
1890 

1890 
1890 
1890 

1888 
1888 

1888 
1888 
1890 
1888 
1890 

May  14.. 
"   14.. 

"   14.. 

^^'\t 

0 
9 

10 

7 
2 

8 

10 
10 

6 

7. 

8 

5 

"   14.. 

"   12.. 

5 
10 
9 

10 
6 

"   14.. 

"   12.. 
"   12.. 

"    14.. 
"    14.. 

"    14.. 
"    14.. 

7 
7 

8 
0 

8 
10 

7 
8 

9 

8 

6 
10 

........... 

"    10.. 

"    14.. 

8 

6 

9 

8 

Large,  prodootiTe,  acid. 
Cherry,  with  a  longer  doster. 

Yigoroas,  bat  anprodnctlTe. 
Tetantested. 

Not  folly  tested. 
Origin,  Boohester,  N.  Y. 
From  Massachnsetts. 
The  oldest  and  still  the  best. 
Maoh  like  Cherry  and  Fay. 

Valaed  for  market. 
Bichest  and  sweetest  of  currants. 
Not  new,  bat  untested  here. 
Beet  white  market  currant. 
Not  yet  fruited  here. 


Crandall,  Aureum,  varies  so  widely  in  the  habit  of  growth  and  the  pro- 
ductiveness of  the  plants,  as  well  as  in  the  size  of  the  fruit,  as  to  warrant 
the  suspicion  that  it  is  the  product  not  of  one,  but  of  a  batch  of  seedlings. 
The  fruit  can  only  be  considered  desirable  when  cooked.  It  makes  a  rich 
sprightly  sauce;  although  the  extreme  thickness  and  toughness  of  the 
skin,  even  then,  is  a  serious  if  not  even  a  fatal  objection.  Farther,  if  not 
repeated  reproduction  from  seed,  seems  requisite  to  educe  from  it  any- 
thing valuable. 

Of  the  black  varieties,  the  Champion,  Naples  and  Lee,  while  they  may 
vary  somewhat  in  vigor  or  habit  of  plant,  show  little  difference  in  pro- 
ductiveness so  far  as  tested  here,  nor  yet  in  the  size  or  quality  of  their 
fruit 

Saunders  and  Wales  have  not  yet  yielded  characteristic  results  here.  A 
year  or  two  yet  is  needed  to  properly  develop  their  qualities. 

White  Dutch,  when  well  grown,  has,  so  far,  no  equal  in  richness  and 
high  quality  for  the  table  and  no  superior  in  beauty  among  the  white 
varieties;  although  White  Grape  may  slightly  exceed  it  in  size,  and  possi- 
bly in  productiveness. 

Ked  Dutch  is  still  a  peer  among  the  reds,  equaling  Cherry,  Versaillaise 
and  Fay  in  productiveness,  although  these  slightly  exceed  its  size. 

Holland  (Long  Bunched),  although  abundantly  satisfactory,  so  far  as 
the  plant  is  concerned,  in  a  three  years'  trial,  has  sadly  failed  in 
productiveness. 

A  trial  of  a  year  or  two  longer  may  develop  something  specially  valuable 
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among  the  recent  candidates;  but,  so  far,  the  improvementB  of  the  currant, 
have  been  exceedingly  slight,  if,  in  fact,  they  can  be  properly  said  to  be 
improvements. 

it  is  even  doubtful  if,  todw,  it  is  possible  to  recommend  a  better  list, 
for  family  use,  than  the  old  White  and  Red  Dutch. 

GOOSEBERRIES— i2a)e«. 


The  claim  has  been  very  generally  meule,  and  as  generally  accepted  as 
correct,  that  our  native  varieties  of  the  gooseberry  are  mildew  proof;  but 
when  applied  to  the  plant  in  open  culture,  it  must  certainly  be  taken  with 
grave  exceptions,  since  even  the  Houghton,  which  most  nearly  approaches 
the  native  typ^i  rarely,  in  open  exposure,  wholly  escapes  a  partial  loss  of 
foliage  from  mildew;  while  Smith  and  Downing,  with  such  exposure,  very 
generally,  in  midsummer,  lose  all  save  a  few  of  the  terminal  leaves  of  each 
shoot  True,  these  two  varieties,  usually  called  natives,  may,  from  certain 
of  their  peculiarities,  not  unnaturally,  be  suspected  to  possess  a  strain  of 
foreign  blood.  Be  this  as  it  may,  they  certainly  are  too  English  in  this 
particular. 

The  currant  worm,  Nematus  ventricostis,  where  the  two  are  growing 
adjacent,  usually  seems  rather  to  prefer  the  gooseberry.  Its  attacl^ 
occurred  unexpectedly  early  this  season,  and  their  inroads,  when  discov- 
ered, had  already  become  quite  serious.  One  or  two  thorough  applica- 
tions of  Hellebore,  however,  subdued  them,  but  not  till  several  plants  had 
been  nearly  or  quite  denuded  of  foliage.  * 

For  several  years  past  the  Houghton  (and  that  variety  only)  has  been 
attacked  by  a  malady  which  crumples  the  young  foliage  at  the  tips  of  the 
shoots,  completely  stopping  their  growth — apparently  the  work  of  a 
minute  aphis.  Cutting  away  the  tips  so  affected,  usually  suppresses  the 
malady,  though  it  reappears,  either  during  the  same  or  the  following 
season. 

1.  BibeBcwnotbati—yfUdQooaebeirrj, 


Name. 


Downing. 
Mountain 
Smith.... 

AaboT] 
Earl7< 
Qoldei 
Indast 
PearL 

Champion 
Houghton 
PaLdBed. 


1888 


May  6.. 

•*    6-. 
"    6.. 


Jolj  5.. 

•*     6.. 
"     5.. 


Remarks. 


A  poeeible  hybrid. 

Vuies  greatly  in  dse. 

Affords  UMUcauoDS  of  hybridlBStlon. 


9.  BibeB  gro$8ularia—JS>ittopetai  Oooseberry. 


1 

Anbnm 

isgo 

1890 
1880 
1889 
1890 

May  2  . 

8 





9 
8 

10 
10 

The  comet  name  14  nnknown  t 

f, 

Early  Orange 

Golden  ProWic... 

MUdews. 

3 

"     2.. 

Not  fnUy  tested. 
Has  mildewed  badly. 
Needs  a  longer  trial. 

4 

5 

"     6.. 
*•     4. 

5 

.... 

.... 

8 

.... 

8.  Ribea  hirtellumr-BmoolOx  Gooseberry. 


1888  May  6. 
1888  "  6. 
1890        "6. 


July  8.. 
'*     2.. 


10 


Vigorous,  onprodootive,  smal]. 

Very  hardy;  prodaotiye. 

Like  Honghton;  bnt  more  opright. 
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The  European  varieties  of  this  gooseberry  can  only  be  successfully  and 
permanently  grown  and  fruited  in  this  country,  under  exceptionally  favor- 
able conditions;  or  with  special  treatment  to  ward  off  the  mildew,  to 
which  they  are  specially  liable. 

Downing  and  Smith  possess  certain  peculiarities  of  plant  and  fruit 
which  with  their  tendency  to  become  mildewed,  seem  to  wai-rant  the  sus- 
picion of  possible  hybridization  with  some  of  the  Europeans. 

Houghton  has  few,  if  any,  superiors  so  far  as  quality  is  concerned;  and, 
but  for  its  small  size,  it  would  probably  deserve  to  be  placed  at  the  head 
of  the  list. 

Red  Jacket  and  Triumph  are  two  new  varieties  planted  for  trial  last 
spring,  and  which  may  be  expected  to  more  fully  display  their  qu|tlities 
next  season. 

CHERRIES— PrMTiMs. 

The  cultivated  or  improved  varieties  of  the  cherry  have  come  to  us 
from  Europe;  the  Sweet  or  Mazzard  varieties  having  descended  from  a 
type  known  to  botanists  as  Prunus  Avium\  while  the  acid  and  semi-acid 
families  purport  to  derive  their  origin  from  P.  Cerasus;  said  to  have  been 
imported  by  the  Bomans  from  Asia. 

The  Sweet  varieties,  though  usually  hardy  in  Southern  Michigan,  never- 
theless suffer  occasionally,  during  unusually  trying  seasons,  and  for  this 
reason,  doubtless,  are  not  extensively  planted;  while  Duke  and  Morello 
varieties,  being  more  hardy,  constitute  the  bulk  of  the  plantations. 

Forty-nine  varieties  of  cherries  are  now  growing  in  the  station  grounds; 
of  which  eighteen  varieties  are  Sweet  cherries;  nineteen  Dukes  and 
Morellos;  twelve  are  Russian  varieties  received  from  Prof.  J.  L.  Budd  of 
Iowa;  and  have  not  yet  grown  and  fruited  suflBciently  to  determine  with 
certainty  to  which  class  they  are  referable. 

The  whole  number  of  cherry  trees  planted  and  growing  is  one  hundred. 

No  appearance  of  fungus  has  so  far  been  observed. 

This  year,  as  last,  the  cherry  slug,  Eriocampa  cerasi,  has  been  persistent 
in  its  attacks  upon  the  foliage,  continuing  its  depredations  well  into  the 
autumn;  the  destruction  of  a  colony  by  tne  application  of  poisons  being, 
in  most  cases,  soon  followed  by  fresh  cohorts,  probably,  to  a  large  extent, 
from  adjacent,  undisturbed  sources  of  supply. 

A  very  considerable  number  of  varieties  have  bloomed  and  fruited  this 
season,  but  the  fruits  have  been  so  few  and  scattered  that  they  generally 
were  taken  by  birds  before  their  ripening  season  could  be  determined. 

Since  botanists  do  not  distinguish  between  Heart  and  Bigarreau;  nor 
yet  between  Dukes  and  Morellos  we  divide  into  but  the  two  classes  in  the 
following  tabulation: 
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i.    Prunua  ^v<itm— Maszard,  or  Heart  and  Bigarreaa  Cberriee. 


1 

Name. 

1 

Remarks. 

Rl^lr  FA0la 

1888 
1888 
1891 
1890 
1888 

1888 
1891 
1891 
1890 
1890 

1890 
1890 
1890 
1891 
1890 

1801 
1890 
1800 
1890. 

May  15.... 
"   U.... 

Excellent.    Not  an  early  bearer. 

Very  large  and  showy.    Tree  very  npright. 

Failed  and  rebadded. 

R>A4^k  Tfirtf^rinn 

CaYifnmiA  A'Itmk^ 

OleTeland. 

Seedling  by  the  late  Dr.  Kirtland. 

Coe  Tramparent 

May  18.... 
•*   12.... 

Said  to 'be  the  finest  sweet  cherry. 

Downer  Late.. 

Very  hardy  for  a'Mazzard. 
Received  from  Missoari. 

l^rly  fjamanrio 

Barly  Pnrple  ...  . 

The  earliest  sweet  cherry. 

Elton 

An  excellent  old  Eoropean  variety. 
One  of  Kirtland*s  seedlings. 

10 

Governor  Wood 

11 

One  of  Kirtland*s  seedlings. 

12 

KnigH  T5«rly 

Ap  English  aifvylMpg, 

13 

MeaSl.                  .       ... 

u 

Napoleon 

Very  firm.    Qood'market  cherry. 

1!( 

Ohio  Beaaty    . 

Originated  by  Dr.  Kirtland. 

Vt 

Parity.- 

An  Ohio  seedling. 

17 

Rookport... 

New.    An  Ontc^o  seedling.    Late. 

18 

^Sot!:: 

19 

Yall/wr  Spi^n^h 

MayU.... 

One  of  the  oldest  and  beet. 

9,    Prunus  cera«u»— Dake  and  Morello  Cherries. 


Name. 


Carnation 

Choisy 

Dyehoose 

Early  Richmond 

Eugenie. ~ 

Everbearing 

Hortense 

LateDake 

Loois  Phillippe 

Magnifiqae 

May  Duke 

Montmorency 

Montmorency  Lar^ 

MontmoreDcy  Ordinaire 

Montmeil  

Olivet 

Royal  Duke 

Wragg 


1888 
1890 


1891 

1888 
1890 
1888 
1888 

1888 
1888 
1890 
1890 

1890 
1888 
1890 
1891 


Morello. 
Doke..- 
Morello. 
Morello. 
Dnke.... 

Morello. 
Dnke.... 
Dnke..- 
Morello. 
Dnke.... 

Dnke-.. 
Morello. 
Morello. 
Morello. 

Duke... 
Dnke... 
Duke... 
Morello. 


Mays 


Mays. 


May7.. 

May'i:: 
"   13.. 

'•   8... 
"   9... 


May  9. 

'*   8- 


Reraarks. 


An  old  variety.    Somewhat  rare. 

One  of  the  best;  but  lacks  productivenesB. 

Originated  in  Kentucky. 

The  most  popular  market  cherry. 

A  recent  French  variety. 

New  and  untested. 

One  of  the  beet  of  the  Dnkes. 

Of  French  origin. 

Very  late.    A  good  culinary  variety. 

Deelrable  as  alate  variety. 

The  type  of  its  class. 
Vigorous.    Moderately  productive. 
A  larger  variety  of  the  foregoing. 
No.  12  may  prove  identical  with  this. 

A  new  and  promising  variety. 
Recent.    French;  highly  commended. 
An  old,  but  rare  variety. 
A  new,  hardy  Morello,  from  Iowa. 


3.    Prunti»— Russian.    Species  undetermined. 


Angouleme 

Beesarabian 

Brusseler  Braune 

Frauendorf er  Weiohsel 

George  Glass 

Griotte  du  Nord 

Lutovka. , 

Oignies 

Ostheim 

Sklanka 

Spate  Amarelle 

Strauss  Weichsel 


1888 
1888 
1888 
1888 
1888 
lb88 

1888 
1888 
1888 
1888 
1888 
1888 

May9 

**    7 

*    12.... 

"   8 

•'    12.... 
"    11..-. 

**    11.... 

'•    10.... 
**   8 

"  ?:::;: 

"   11.... 

One  of  the  Budd  importations. 

From  J.  L.  Budd. 

From  J.  L.  Budd. 

The  name  indicates  German  origin. 

From  Prof,  Budd. 

The  name  suggests  French  origin. 

From  Prof.  J.  L.  Budd. 
A  very  poor  srower. 
From  Prof.  Budd. 
From  Prof.  Budd. 
From  Prof.  Budd. 
From  Prof.  Budd. 


Of  the  sweet  varieties: 

Early  Purple  is  probably  the  most  desirable  of   the  very  early  ones, 
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usually  ripening  a  few  fruits  as  early  as  the  beginning  of  June;  size, 
scarcely  medium;  color,  dark  purple;  almost  black;  quality,  fair. 

Coe  Transparent,  one  of  the  most  beautiful  of  the  sweet  cherries,  fol- 
lows the  foregoing.  The  tree  is  vigorous  and  productive;  ripening  its 
fruit  about  with  the  earliest  acid  cherries. 

Elton  and  Black  Eagle,  the  former  pale  yellow,  with  a  red  check,  and 
the  latter  black,  will  constitute  a  good  succession  with  the  foregoing. 

Downer  Late  and  Yellow  Spanish  will  ripen  next.     The  former  a  large, 
li^ht  red,  very  productive  variety;  and  the  latter  very  firm,  the  tjrpe  of  the- 
Bigarreaus;  but  unforkinately  liable  to  crack  and  decay  if  warm,  moist 
weather  occurs  during  its  ripening  season. 

Windsor  is  a  very  recent  accession  to  this  class  of  cherries;  said  to 
ripen  even  later  than  the  foregoing.  If  the  high  commendations  of 
prominent  horticulturists  who  have  fruited  it,  shall  be  verified,  it  may 
doubtless  be  planted  to  close  the  season  in  succession  with  the  foregoing. 

Of  the  Dukes  and  Morellos: 

Choisy,  ripening  about  the  middle  of  June,  may  well  be  assignecf  the 
first  place  as  the  finest,  as  well  as  the  most  beautiful  of  cherries,  of  any 
•lass;  its  only  drawback  being  its  somewhat  deficient  productiveness. 

Early  Bichmond,  ripening  with  the  foregoing,  will  well  serve  the  need 
of  this  season  for  culinary  purposes. 

May  Duke,  the  type  of  the  class  of  Dukes,  comes  in  about  this  time,  and 
with  Montmorency  for  cooking,  will  extend  the  cherry  season  till  the  end 
of  June. 

Late  Duke  and  Louis  Phillippe  will  extend  the  season  nearly  or  quit« 
through  July,  while  Magnifique  may  be  used  to  continue  this  fruit  well 
into  August. 

For  a  market  list  of  sweet  cherries,  a  good  selection  would  be:  1st, 
Black  Tartarian;  2d,  Napoleon;  3rd,  Downer. 

Of  Dukes  and  Morellos: 

1st,  Early  Bichmond  and  May  Duke;  2d,  Louis  Phillippe  and  Magnifique. 

MULBERRY— Jforu*. 

Although  the  Mulberry  is  occasionally  found,  indigenous,  in  Michigan 
forests,  those  introduced  to  cultivation  are  believed  to  be  generally  of 
forei^  parentage,  and  can  scarcely  be  considered  hardy,  even  in  southern 
Michigan;  except  under  specially  favorable  conditions. 

Downing,  sometimes  designateid  as  Everbearing,  is  an  American  seedling 
of  Multicaulis  {Morus  alba)  ripening  its  fruit  in  succession  daring  a  con- 
siderable period.  It  fails  to  withstand  even  the  average  winters  of  central 
Michigan,  and  even  in  the  milder  winters  of  the  lake  shore  region  it  is 
occ€»ionally  injured. 

Hicks  (of  the  real  parentage  of  which  we  are  not  informed)  is  similar 
in  habit  of  growth  to  the  foregoing.  It  came  out  of  the  recent  winter 
(the  first  since  planting  it  here)  unimjured.  It  is  said  to  have  originated 
in  Kentucky. 

New  American  has  been  in  cultivation  several  years  at  least.  It  is  quite 
distinct  in  habit  of  growth  from  either  of  the  foregoing,  and  appears  to 
be  somewhat  hardier  than  Downing.  Quite  possibly  it  may  be  a  seedling 
of  the  native  red  mulberry  (M:  rid>ra), 

Bussian  (occasipnally  catalogued  by  nurserymen  as  M.  Siberica)  is 
supposed  to  be  a  hardy  form  of  the  European  or  Asiatic,  M,  nigra.     The 
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tree  has  a  spreading,  almost  drooping  habit,  withstanding  the  climate  here 
perfectly.  The  fruit,  which  is  produced  abundantly  and  in  succession, 
varies  in  color  from  purplish  black  to  creamy  white.  It  is  utterly  worth- 
less, although  obviously  relished  by  the  birds. 

Teas  Weeping,  planted  here  in  1889,  is  a  chance  seedling,  originating  in 
Missouri.  It  is  even  more  decidedly  weeping  than  the  Kilmarnock  Wil- 
low, and  the  foliage  is  also  more  attractive.  It  should,  of  course,  be 
grafted  upon  an  upright  stock,  at  standard  height.  It  is  obviously  a  seed- 
ling of  the  Bussian  mulberry 

SERVICE  BEBRY—Amelanehier. 

f  his  is  indigenous  in  Michigan  forests,  as  a  large  shrub  or  small  tree 
from  ten  to  fifteen  feet  in  height,  under  the  name  June  Berry  or  Shad 
Bush. 

The  dwarf  varieties  only  are  on  trial  here. 

The  common  dwarf  variety,  grown  here  since  1876,  lacks  productiveness. 
And,  as  compared  with  certain  varieties  of  our  native  huckleberry,  which 
it  resembles,  it  is  also  deficient  in  flavor. 

Success,  also  a  dwarf  variety,  hailing  from  Pennsylvania,  planted  here 
in  1890,  is  said  to  be  more  productive  than  the  foregoing.  In  ot  yet  fully 
tested  here. 

Yet  another  dwarf  variety,  known  as  Mammoth,  was  received  from 
Indiana  and  planted  here  last  spring. 

The  last  two  have  not  yet  shown  fruit  enough  to  warrant  conclusions 
respecting  their  comparative  merits. 

PEACHES — Prunus  Persica,  Amy  dolus  Persica  and  Peraica  Vulgaris  (of  various 

botaniste). 

Of  peaches  there  are  at  present  thirty  varieties  of  the  planting  of  1888; 
five  planted  in  1889;  sixty-four  planted  in  1890;  and  fifty  planted  in  1891; 
total,  one  hundred  and  forty-nine  varieties;  comprising  two  hundred  and 
fifty-five  trees  in  orchard,  together  with  about  seventy  trees  in  nursery, 
intended  for  planting  in  the  spring  of  1892.  Most  of  'these  last  are 
gratuities,  largely  from  the  Pike  County  Nurseries  of  Missouri. 

Most  of  the  trees  planted  in  1888  showed  more  or  less  bloom  the  past 
spring,  and  many  of  them  set  a  little  fruit;  only  occasionally  one  of  which 
came  to  maturity,  owing,  quite  probably,  to  the  prevalence  of  leaf  curl, 
Taphrina  deformans,  which  checked  the  growth,  and  nearly  ruined  the 
earlier  foliage. 

No  other  fungus  has  been  observed  to  affect  the  peach,  except  in  the 
case  of  a  serrate  leaved  variety,  named  Champion,  received  from  Allegan 
county,  as  originating  there,  which  became  badly  affected  by  a  species  of 
mildew  to  which,  in  this  climate,  the  serrate  leaved  varieties  seem  especi- 
ally subject 

Of  insects,  the  borer  (j^geria  exitiosa),  had  effected  a  lodgment  in  a 
few  trees,  standing  in  a  light  soil,  which  were  "wormed"  in  September. 

The  only  other  troublesome  insect,  so  far  as  the  peach  is  concerned,  was 
the  curculio;  and,  owing  to  the  sparseness  of  the  fruits,  all  effort  to  save 
them  from  the  depredations  of  the  "Little  Turk"  was  omitted. 

The  dates  and  character  of  the  bloom  of  a  considerable  number  of 
varieties,  many  of  them  of  the  newer  varieties,  were  noted;  together  with 
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the  character  of  their  leaf  glands.  These  would  be  most  effectively  given 
in  a  tabulated  list  of  varieties;  but,  since  none  of  the  newer  varieties  are 
yet  in  fruit,  such  tabulation,  involving  as  it  would  a  very  considerable 
amount  of  time  and  labor,  is  deferred  till  the  trees  shall  be  in  condition 
to  supply  the  particulars  of  fruitage  also. 

PLUMS— Prtinw«. 

Of  plums  eighty-one  varieties  have  now  been  planted:  in  1888,  fourteen 
varieties;  1889,  four  varieties;  in  1890,  fifty-seven  varieties,  and  in  1891, 
six  varieties. 

In  most  cases  two  trees  of  each  variety  have  been  planted,  except  that 
in  several  cases  but  a  single  tree  could  be  obtained.  In  such  case  a  stock 
has  been  planted  in  the  vacant  place  and  budded  or  grafted  with  the 
desired  variety. 

Of  the  varieties  thus  planted  the  following  are  the  botanical  characters, 
so  far  as  they  can  now  be  determined: 

14  Americana.  3  Chicasa. 

42  Domestica.  1  Myrabolan. 

10  Orientalis.  11  Undetermined. 

Several  of  the  older  trees  showed  more  or  less  bloom,  and  a  few  set 
some  fruit;  but  specimens  were  so  few  and  scattering  that  it  was  felt  to  be 
impracticable  to  save  them  from  being  punctured  by  the  curculio, 
Conotrachelus  nenuphar^  who  accordingly  appropriated  the  crop,  besides 
leaving  his  mark  upon  more  or  less  of  the  scattering  peaches  upon  the 
adjacent  trees. 

The  Rose  Chafer  (Macrodactylns  siLbspinosits),  which,  last  year, 
attacked  the  foliage  of  the  plum  to  a  slight  extent,  came  this  year  in 
greatly  increased  numbers,  riddling  the  foliage  of  a  few  trees.  They  were 
kept  in  check  chjefly  by  hand-picking. 

The  slug  {Eriocampa  cerasi)  has  also,  this  season,  attacked  the  plum 
foliage  with  great  persistence,  renewing  the  attacks  with  fresh  forces,  so 
soon  as  the  remedies  applied  had  become  spent. 

The  Americana,  Chicasa  and  OHenialis  varieties  have  been  nearly  or 
quite  exempt  from  the  attacks  of  fungi,  which  has  been  far  from  true  of 
many  of  the  varieties  of  Domestica,  many  of  which  have  obviously  been 
seriously  checked  in  growth  by  the  injury  of  their  foliage. 

The  disease  known  as  plum  pockets  which,  last  year,  attacked  a  few 
trees  of  Chicasas,  has  appeared  again  this  season  in  a  very  few  cases. .  The 
cutting  away  and  burning  the  diseased  wood  seems  to  be  gradually  sub- 
duing it 

The  tabulation  and  classification  of  varieties,  with  dates  of  blooming, 
etc.,  is  deferred  till,  from  the  trees  in  fruit,  this  can  be  done  with  more 
correctness  and  certainty. 

In  this  connection  it  may  be  remarked  that  several  of  the  recently 
imported  Oriental  plums,  received  from  P.  J.  Berckmans,  of  Georgia,  in 
the  spring  of  1890,  came  through  the  past  winter  entirely  uninjured. 
Even  the  Kelsey,  which  has  been  reported  tender,  as  far  south  as  Ohio 
and  Pennsylvania,  although  left  fully  exposed,  came  out  in  good  condition 
and  made  satisfactory  growth  the  present  season. 
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GRAPES— Fi<w.  ^ 

Of  grapes,  forty-one  varieties  were  planted  in  1888;  forty  additional 
varieties  in  1889;  forty-five  others  in  1890,  and  eight  varieties,  additional, 
in  1891;  making  a  total  of  one  hundred  and  thirty-four  varieties  now  upon 
the  place;  with  the  exception  of  a  single  variety — the  Rockwood — which, 
though  planted  in  1890,  and  replanted  in  1891,  has  failed  to  grow  in  both 
cases. 

The  past  season  has,  mainly,  been  a  favorable  one  for  the  grape;  and 
nearly  all  the  varieties  pla^ted  in  1888,  and  a  very  considerable  number  of 
those  planted  in  1889,  have  fruited  the  present  season.  The  cool  weather 
of  August  and  early  September  had  the  effect  to  retard  the  process  of 
ripening,  so- that  only  a  very  few  of  the  earliest  varieties  could  be  said  to 
be  fully  ibature,  even  as  late  as  September  15.  Soon  after  which  date  a 
heated  term  occurred,  quite  unusual,  so  late  in  the  season,  hastening  the 
process  of  ripening,  and  bringing  the  mass  of  varieties,  excepting  only  a 
few  of  the  latest,  to  maturity  nearly  together.  This  circumstance, 
together  with  my  unavoidable  absence  of  a  few  days  during  this  period, 
has  rendered  an  accurate  record  of  the  ripening  period  of  the  varieties 
impracticable  for  the  present  vear. 

Insect  depredations  have  be^n  but  slightly  troublesome  during  the 
season,  although  an  occasional  Rose  Chafer  was  detected  attacking  the 
dusters  when  in  bloom.  When  discovered  these  were,  of  course, 
destroyed  at  once. 

During  the  early  part  of  the  season  the  weather  was  favorable  to  growth 
and  the  .plants  appeared  in  perfect  health  and  vigor,  begetting  the  hdpe 
that  they  would  escape  the  attacks  of  mildew  ana  rot  This  hope,  how- 
ever, proved  fallacious. 

On  or  about  August  1,  Empire  State,  Brighton,  Salem,  and  one  or  two 
others  of  the  Rogers  hybrids,  betrayed  occasional  appearances  of  mildew, 
mainly  upon  the  stems  or  foliage;  and,  in  a  few  cases,  extending  to  the  ^ 
berries.  Application  at  the  druggists  failing  to  secure  copper  carbonate, 
it  was  ordered  from  Chicago,  which  delayed  its  application  till  August  7; 
when  a  thorough  spraying  was  given  wherever  mildew  was  apparent, 
either  this  or  unfavorable  atmospheric  conditions,  arrested  farther  devel- 
opment of  the  disease,  so  that  the  yet  unaffected  portions  of  the  crop 
continued  healthy. 

Having  been  notified  that  a  committee  of  the  State  Board  of  Agricult- 
ure might  soon  be  expected  to  examine  the  work  of  the  Station,  the 
gatheriug  of  the  crop  of  grapes  was  deferred  till  October  7,  when  the  visit 
occurred.  At  this  date  several  of  the  earliest  varieties,  such  as  Moyer, 
Jessica,  Early  Victor  and  others,  although  otherwise  still  in  good  condi- 
tion, had  become  so  far  desiccated  as  to  be  almost  in  the  condition  of 
raisins;  while  Catawba,  Isabella,  Diana,  and  one  or  two  of  the  Ricketts 
seedlings,  were  still  partially  unripe. 

For  reasons  stated,  certain  particulars  introduced  into  the  following 
tabulation,  are  unavoidably  more  or  less  imperfect 

It  is  also  the  case  that  the  line  of  demarcation  between  the  different 

ries  of  the  genus  Vitis  is  either  not  very  accurately  defined,  or  gener- 
understood;  while  hybridizations,  either  known  or  merely  suspected, 
and  in  many  cases  not  even  stated,  have  so  blended  specific  characteristics 
that  it  seems  inexpedient  if  not  impracticable  to  attempt  a  botanical  classi- 
fication of  varieties. 
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Speciee.                       Fnnffi. 

A.  iSstivalis.             A.  Anthranooe. 
H.  Hybrid.                 B.  Black  rot. 

L.  lisbrasca.              D.  Downy  mildew. 

B.  Riiwria.                 P.  Powdery  mildew. 
X.Grofl0. 

ABDBKVIATZONS. 
SIM. 

1.    large, 
m.  raediom. 
8.  small. 

Bonch. 
Form. 
1.    lone;, 
m.  mediam. 
8.  short, 
sh.  shonldered 

I. 

OompaotneoB. 

0.  compact. 

1.  loose, 
m.  medium. 

Name. 

Plant. 

Proit. 

SB 

1 

J 

imi 

is^s 
JBS9 
18W 

IB89 

isei 

is^ 
im^ 

im 
imi 

IhQO 
18SIU 

im> 

IMU 

18KH 
1890 
ISPO 

1H88 

1^80 
ISSB 
1889 
1890 

1888 

1889 
1888 
1888 
1889 
1889 

1800 
1888 
1889 
1880 
1890 

1 

L 

H 

!l 

H 

H 
LX 

L 
h 

h 

AX 
L\ 

L 

L 
L 

K 
II 

L 
L 

H 
J. 

i 

6 
10 

8 
10 
10 

i 

j 

X 

4 

8 
8 
10 

8 

d 

1 
% 

' 

1 

Bunch 

c 

1 

c 
m 
c 

Berry. 

i         i 

1     1    ^ 

b 

dr 
b 
b 
b 

b 

% 

b 
b 

, 

Adirondack 

Agawam 

1 

m 
m 

1 

I 

1 
Ish 

8h 
8h 
8  sh 

ro 

r 
r 
o 

r 

h 

.Tnna%i 

D 

"d" 

8 
8 
8 

Aminia 

Aoffnat  Giant..... 
Barry.  . 

9        "23 
10  1      *'    24 

Bei«le 

bS! 

9" 

"9' 

io'   '.V.'..'.'.'. 

— 

m 

1 

c 

1 

o 

"b* 

"b 

"  ' 

Black  B^le...... 

Blanco 

8 

10 
11 

Brighton. 

Brilliant 

10 

8 
7 

8 

10 
10 

io  1  Jnne  25 

....       "    24 
10     

D 
D 

1 
m 

8 

1 
1 

c 

c 

1 

1 
m 

8 

r 

r 

r 
w 

1 

w 

B 

1?. 

Bomet     

''"* 

13 

cSpSSr. ::::::: 

U 

15 

Catawba. 

9 

8 

9 

m 

* 

c 

1 

r 

w 

t 

16 

Cayn«a 

Caywood*  No.  50. 

Centennial 

Challenge 

Champion 

Chideeter^No.  1.. 
Chideeter,  No.  2. . 
Clevener 

17 
18 

8 

4 

9 
6 

"io" 

-p- 

m 

s 

8 

c 

m 

8 

b 
w 

b 
w 

a 

19 

21 

8 

6 

8 

10 

10 
10 

10    Jnne  24 

.-..1      '•    24 
....1      "    22 

.... 

1 

Sh 

c 

c 
c 

1 

m 
m 

b 

r 
r 

b 

w 
w 

t 

8 

22 

) 

a 

23 

?4 

Clinton. 

10 

10 

10 

R 

8 

c 

8 

b 

b 

25 

Columbia. 

Concord 

m 

10 

10 

10 

Jane  24 

m  1 

1 

c 

m 

b 

b 

t 

27 

Cortland 

28 

Cottage 

Creyeliag 

Delaware 

29 

8 
6 

8 

9 

8 

9 
9 
5 
10 

7 



.! 

"9" 
10 

8 

8 

Jnne24' 

"    27 

'*    22 



D 

... 

"i) 

1 

8 

I 
8 
I 
1 
1 

1 
8h 

8h 

8 

sh 

8h 

sh 

m 
c 

c 

c 

1 
c 
c 

m 

R 

m 
m 
m 

1 
m 

b 

r 

w 

r 
b 
r 
w 

b 
w 

w 

I 

w 

8 

m 

31 

Diamond , 

8 

32 

Diana 

L       ft 

t 

38 
34 
35 

86 

Downing..  

Dracat  Amber.... 
DnohesB 

Early  Market  .... 
Early  Victor 

H 
L 
H 

5 
9 
6 

b 

t 

8 

87 
38 

L       6 
L     10 

8 
10 

9 

June  22 
'*    27 

.... 

m 

1 

sh 
sh 

c 
c 

m 

1 

b 
b 

b 
b 

s 
r 

89 

Elaine 

H 
H 

40 

El  Dorado 

ElTira... 

8 

7 
9 

10 

-p- 

1 

8 
1 

m 

y 

8 

w 

w 

w 
b 

8 

41 

1 
RXI    9 

sh 
sh 
sh 

c 
c 
c 

m 
m 

ro 

8 

42 
48 

Empire  State 

Eaeex 

LXi  10  1    8 

7 

Jnne  26 

m 

8 

44 

Esther 

45 

Etta 

RX 

....  ^:  : 

.   1     .     . 

1 
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GBAPE8.-  ConHnu€d. 


ABBKBYIATIOM8.  —Continued. 


Berry. 


sue. 
1.  large, 
m.  mediam. 
•.small. 


o.  oral, 
r.  round, 
ob.  obovate. 


Color. 

b.  black. 
d.dark. 

p.  parple. 
r.  red. 
w.  white. 
y.  yellow. 


Bloom.  Palp.  Flaror. 

b.  blue.  a.  astringent.  a.  aoid. 

f.  nay.  b.  breaking.  f .  fon^. 

lilao.  m.  mediam.  m.  mud. 

p.  parple.  s.  soft.  s.  sweet, 

t.  thin.  t.  toogh.  ▼.  yinoos. 
w.  white. 


Quality. 

b.  best 
g.  good. 
▼.  very. 


j 

▼ 

ST 

ST 

S 

F] 

ruit. 

1 

i 
1 

] 

& 

S 

b 

Tg 
▼  g 

Sept.  15. 

Oct.l... 

"    1... 

Sept.  ... 

s 

▼« 

10 

11 

ST 

b 

Sept.  20. 

Oct 

Sept.  10. 

12 
18 

8 

▼  « 

u 

15 
1A 

T 

yg 

Oct 

18 
19 

ST 

S 

\' 

Sept.... 

20 

21 

22 
28 

f 

ST 
ST 

g 
b 

Sept.... 

24 

1R 

a 

8 

Oct 

26 

n 

f 

B 

Oct 

28 

20 
» 

SI 
22 
28 
84 

36 

86 

ST 
S  T 

ST 

S 
ST 

f 

e 

▼  g 

g 

Ort..... 
Sept.   .. 

Oct 

Sept.*"'. 

87 
28 
30 

s 

T 

▼  g 

8 

Sept.... 
Oct..... 

40 

ST 

e 
m 

s 

b 

8 
▼  « 
Tg 

41 

42 
43 

J4 

Oct 

Sept.'IIl 

45 

Remarks. 


Very  unreliable.    Amateur  only. 
Valued  as  a  long  keeper. 
One  of  the  best  of  the  Rogers*  hybrids. 
An  enormous  grower.    Prolific  bearer. 
A  good  keeper. 

One  of  T.  V.  Mnnson's  seedlings.    Not  yet  fruited  hwe. 

Highly  praised  in  Missouri. 

Seedling  by  HunsoUt  of  Texas.    Not  yet  fruited  here. 

One  of  the  best.    Not  a  long  keeper. 

Fruit  mildewed  badly. 

Berry  small;  Tery  sweet.    Heeds  many ;  large. 

Not  yet  fruited  here. 

Seedling  from  T.  V.  Munson,  of  Texas. 

Needs  along  season  to  fully  mature. 


Prom  central  New  York.    Not  yet  fruited  here.       ^^  ^ 
A  seedling  by  the  late  ▲.  J.  Cmrood,  of  Marlboro,  N.  T. 
Vine  a  feeble  grower  so  far.    ProductiTe.    .    .     , . 
Said  to  be  Tery  early  and  prolific.    Not  yet  fruited  here. 
Too  poor  in  quality.    Early. 

A  secMdling  bj  G.  P.  Chideeter,  Battle  Creek,  lOch. 

Not  yet  in  fruit  here. 

Needs  to  be  ameliorated  by  frost. 

Not  yet  in  fruit  here. 

The  leading  market  Tariety. 
Introduced  from  Ontario.    Not  yet  fruited. 
Said  to  resemble  Concord,  but  earlier. 
Sometimes  sets  its  fruit  sparsely. 
Very  productiTe.    Valuable. 

New,  promising. 

An  excellent  keeper. 

In  fruit  and  plant  resembles  Tinifera. 

A  slight  improTement  upon  the  wild  type. 

Beqniree  special  care  to  escape  mildew. 

Seedling  by  T.  V.  Munson.    Not  yet  fruited  here. 
Said  tobe  earlier  than  Hartford. 
Much  like  Concord,  but  larger  in  bunch  and  berry. 
Seedling  by  C.  Engle.  of  Paw  Paw,  BCiohigan. 
Parentage  pcrtially  Tinifera. 

Not  satisfactory  so  far  north. 

Scarcely  sustains  its  early  reputation. 

One  of  the  Bogera*  hybrids.  _^  ^ 

New.    Disseminated  by  Joeselyn,  of  Fredona,  N.  t. 

Not  yet  fruited  here.    Origin,  Missoari. 
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Name. 

Plant. 

Jhndt. 

, 

, 

e 

a 

d 

2 

5 

^ 

1 

1 

Bonch 

0 

Berry. 

^ 

1 

1 

1 

1 

! 

4A 

Engenie- 

1891 
1888 
1889 
1889 
1889 

1889 
1889 
1890 
1889 
1891 

1889 

1888 
1889 
1880 
1891 

1888 
1888 
1888 
1890 
1880 

1888 
1888 
1889 
1888 
1888 

1890 
1890 
1880 
1890 
1889 

1888 
1888 
1889 
1888 
1880 

1889 
1888 
1888 
18»9 
1888 

1888 
1890 
1889 
1890 
1890 

1890 
1890 
1890 
1889 
1889 

1888 
1888 
I860 
1889 
1889 

1890 
1890 
1890 
1880 
1889 

sh* 

47 

"RnmAlnn 

A 
L 
H 
H 

H 
LX 

H 

h' 

L 
L 

h 

H 
H 

£ 

L 

L 

LR 

LX 

"h 

H 

7 

10 

5 

Jnne27 

.... 

1 

c 

m 

r 

b 

b 

S 

48 

Eva 

49 

Kxoelirior.      ..... 

5 
6 

7 
5 
4 
6 

8 
8 

"5" 

Jnne24 

— 

\ 

m 

m 

s 

sh 

B 

sh 

B 

c 
c 

m 
m 

ml 

m 

1 

s 

ro 

r 

0 

r 

r 
r 

w 

.... 

8 

no 

Gaertner 

s 

ni 

Goethe 

8 

52 

Green  Moontainll 
GaineTra 

HartfoKL. 

Hayes 

7 

8 

.... 

8 

fA 

.... 

.... 

%fi 

57 

8 
6 
8 
8 

10 
10 
8 
9 

10 
6 

7 
9 

JuneZf 

u    24 

:::: 

1 

ra 
1 

1 

ah 
sh 

Bh 

sh 

0 

c 

0 

0 

m 
m 
1 
1 

r 
r 
r 
r 

b 

b 
b 

b 

w 
b 
b 

t 

8 

5K 

8 

59 
60 

Highland 

Honey , 

lona             .  a 

S 

61 

8 
9 

7 
6 

10 

8 

Jane  26 
u    24 

-— . 

1 

sh 
sh 

1 
1 

m 

1 

0 
0 

J 

w 
b 

8 

62 
68 

laabdia 

Tffranlla 

t 

64 

lyee 

9 
10 

8 
5 
5 

4 
8 

9 
10 

10 
10 
8 
8 
6 

10 
7 

6 
10 
6 
5 
6 

JQne'iL 
Jime24 

■5 

m 

B 

1 
S 
8 
B 
1 

sh 

B 

sh 

s 

6 
B 
Bh 

c 
0 

0 

m 
m 
m 

1 

m 
m 

m 

s 
s 
m 
m 

0 

r 

ro 

r 
r 
r 
r 

b 
b 

r 

I 

w 
w 

b 
b 

1 

w 
b 

w 

i 

66 

66 
67 

68 

jaS^^iiii:::::... 

JefiFenon.^ 

JSSff.::::::::.:: 

i 

s 
• 

8 

69 
70 

71 

Lady  Washington 
Leader 

• 
8 

1? 

iSX'°'^--:; 

78 

H 
L 
L 

H 
H 
H 

8 

5 

.... 

.... 

m 

Bh 

c 

m 

r 

r 

.... 

8 

74 

Lntie 

75 

M?T^V. 

7 

9 
9 

10 

9 
9 

7 

8 
8 

June  22 
..    24 

D 
D 

m 

8 

m 

sh 
sh 

S 

0 

1 
0 

m 

1 
1 

r 

ro 

r 

w 

r 
b 

w 

% 

t 

76 
77 

78 

Massasoit 

• 

79 

Mills 

MlnDesota,BeMitjof 

Monroe 

Sl^.^!':;:::: 

80 

LX 

L 
L 

h' 

H 

LX 
L? 
H 
H 

6 

7 
6 
7 
8 
7 

10 
6 

10 

10 
10 
8 
6 
4 

9 
10 

i 

8 
7 
3 

10 

Jnne26 
M    24 
**    28 

Jane27 

..    24 

D 

m 

m 
m 

B 
1 
1 

1 

81 

82 
8t 

sh 

s 

8 
•* 

sh 
sh 

0 
c 
c 
c 
c 

0 

1 
1 

B 

m 
m 

m 

X 

r 
r 
ro 

r 

r 

b 

b 
r 
w 
b 

w 

w 

b 

w 
w 
b 

w 

8 

m 

8 

84 

Naomi 

h 

85 

Nectar:::.:::::::: 

8 

86 

87 

Niagara 

Northern  Light. . 
Olita.               . 

88 

89 

Oneida' 

90 

Om^ 

91 

Owoeso  . 

L 

9?. 

Ozark. 

92 

Palmer 

L 

RX 

L 

8 
5 
7 

8 
6 

10 

.... 

.... 

1 

m 
m 

1 
m 

"sh"" 

Bh 

B 

r 
0 
0 

0 
0 

I 
m 

1 

1 
m 

r 
0 
0 

r 
r 

b 
b 

w 

w 
w 

b 
b 

w 

w 
w 

8 

94 

Peabody 

8 

95 

pSK^ 

10 

10 
5 

10 
10 

jQne23 
"    26 

D 

t 

96 
97 

Pocklington 

Prentim 

8 
8 

98 

Progress 

Pnrity 

99 

HX 
L 

H 

L" 
H 
H 

100 

BentK              .    . 

6 
10 

10 

£5" 

1 

m 
m 

r 

r 
r 

b 
P 

b 

101 

8 

--. 

1 
1 

sh 
sh 

0 

c 

102 

Rockwood' ::".::" 

'Rogers,  No.  5 

Rogers,  No.  8 

8 

106 

104 
106 

7 
9 

10 
9 

:::: 

Jane24' 

::::!  T 

s 

0 

e 

1 

1 

r 
r 

r 
r 

w 

g 

:::: 
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Frait. 


I 


I 


Bemarks. 


48 
40 
10 

SB 

18 
14 


M 

17 

58 

W 

fl 


•7 
18 

61 
70 

78 
71 
74 
71 

71 

n 

78 
79 


81 
88 
83 
84 


16 

87 
18 

10 
90 

91 
98 
IS 
94 
91 

96 
97 
96 
90 

100 

111 

102 
lOS 
114 
101 


▼  « 


Sept.. 


Tg 

▼g 


Oct... 
Scq;>t.. 

Oct... 

Sept.. 


8T 

8 
9 
8T 


8 

▼  g 

▼  « 

▼  g 


Sept.. 
Oct..! 


8T 

8a 


b 
▼  g 


Oct... 


g 
g 

g 

▼  g 

▼  g 


Oct.... 
Sept. .. 

Oct.... 
Sept... 

<t 

Oct.  .11 


8f 


Sept.. 
Sept.". 


▼  g 

▼  g 


▼  g 

g 
vg 

▼  g 

▼  g 


Sept. . 


Oct... 

Sept.. 


▼  g 
g 


▼  g 

▼  g 


Sept. 


Oct. 


▼  g 

▼  g 


Sept. 
Oct.. 


Bat  recently  planted  here.    Not  yet  fraited. 
More  prodacuve  than  generalbr  reported. 
From  Penn.    Said  to  be  much  like  Bfartha. 
Too  late  for  this  latitade,  with  open  expoeore. 
Not  yet  folly  teeted  here. 

Needs  a  warm  expoeore  in  this  latitode. 

Not  yet  folly  teeted. 

Not  yet  fraited  here. 

Not  yet  fraited  here,  onder  this  name. 

Not  foUy  teeted.    A  seedling  by  C.  £n^.  Paw  F^w, 

Poor  qoality.    Berries  drop  as  soon  as  ripe. 

A  pare  native.    Qoality  excellent. 

Considered  one  of  the  beet  of  the  Rogers  hybrids. 

Rather  late  for  this  latitode. 

A  recent  seedling  by  Bngle,  of  Paw  Paw,  Mich. 

One  of  the  beet,  where  it  socoeeds. 

One  of  the  oldest  varieties. 

Plants  prove  sporioas. 

Farther  soath,  prized  as  a  wine  grape. 

Desirable  where  great  hardinees  is  reqoired. 

Similar  to  lona. 

Very  sweet.    Seeds  many;  large  for  size  of  berry. 

Bat  partially  teeted. 

Best  amateur  white  grape. 

Of  partial  Yinifera  parentage.    Liable  to  mildew. 

Needs  farther  trial.    Promising. 
Received  from  Dr.  Stayman  of  Kansas. 
Early  and  a  good  amateor  variety. 
Not  yet  fraited  here. 
Very  hardy.    Very  foxy. 

Early.    Valoable. 

A  good  market  grape. 

One  of  C.  Engle^s  seedlings.    Needs  farther  triaL 

Not  yet  saificiently  tested. 

Not  yet  in  frait  here. 

An  excellent  amateor  variety. 

Early.    Only  mediom  in  prodoctivenees  and  qoality. 

Qoite  early.    Bonchee  often  small  and  imperfect. 

One  of  the  Ricketts  seedlings. 

Formerly  Black  Delaware.    Foliage  not  healthy. 

Valoable  white.    Market  variety. 

From  Ontario.    Not  vet  in  frait  here. 

One  of  C.  Engle*s  seeolings ;  not  yet  fraited  here. 

From  N.  Y.    Said  to  be  a  long  keeper. 

From  Dr.  J.  Stayman,  Kan.    Not  m  fn 

Originated  at  Owosso,  Mich.    Not  yet  in  frait  here. 

From  Dr.  J.  Stavman,  Kan.    Not  yet  fraited  here. 

An  onrecognized  (probably  old)  variety.    Not  yet  fraited  here. 

Needs  farther  trial. 

Foxy.    Very  low  in  qoality.    Early. 

Exc<'llent  when  folly  ripe.    Needs  the  entire  season. 
So  far.  provee  tender,  and  onprodoctive  here. 
From  Dr.  Stayman,  Kan.    Not  yet  fraited  here. 
From  G.  W.  Campbell,  Ohio.    Needs  farther  trial  here. 
Needs  a  forther  trial  here. 

j  Bat  partially  tested  here. 
Not  yet  folly  teeted  here. 
A  recent  introduction  by  Josselyn  of  N.  Y. 
Requires  farther  trial  here. 
Bat  partially  teeted  here. 


i  frait  here. 
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Name. 

Plants. 



Bunch. 

Fniit, 

' 

1 

H 
H 

9 

"- 

1 

I 

g 

6 

rry. 

, 

1 

1 

o 

i 

1 

■8 
1 

1 

1 

f 

10A 

RogereNo.  24.... 
Rogers  No.  30 — 
Rommel.. 

1889 
1880 
1889 
1888 
1890 

1800 
1891 

1890 
1888 
1890 

1890 
1890 

1888 
1890 
1890 

1888 

1890 
1889 
1889 

1888 
1888 
1888 

107 

1 

1 

r 

.... 

s 

108 

:  : 

loe 

110 

lU 
112 

Salem.... 

Secretary 

^te""::  - 

H 
H 

L 
H 
H 

\^ 

L 

10 
6 

8 

8 
8 

10 

7 

Jnne24 

D 
D 

m 
1 

m 

sh 
sh 

sh 

c 
c 

c 

1 
I 

m 

r 
r  o 

ro 

dp 
P 

b 

s 

•> 

s 

e 

s 

118 

Triunph 

UUter 

Vergennes 

Victoria 

10 
6 

1 

1 

sh 
sh 
sh 

c 

0 

c 

1 

m 
m 

r 
r 
r 

w 

r 
r 

w 

-p- 

8 

114 
115 

9 

6 

June  22 

S 

8 

11A 

117 

Welifl 

White  Ann  Arbor. 
White  Beauty.... 
White  Irapenal.. 
Wilder 

11A 

L 

5 

10 

w 

w 

t 

119 

120 

1      ... 

121 

H 
HX 

7 

7 
7 

9 

9 
9 

8 
9' 

Jane  25 

b 

1 

m 
m 

sh 

sh 
sh 

c 

c 
c 

1 

m 
m 

r 

r 

r 

Pb 

g  y 
g  y 

b 

w 

8 

122 

WiHw 

8 

128 
124 

??1S:*"".:;:::;:;; 

B 

12R 

Woodraff 

L 
L 
T. 

10 
9 

10 
10 

1 

Jnne24 
•*     24 

— 

I 
1 

s 

sh 
sh 

c 

0 

c 

1 
1 
m 

r 
r 

r 

r 
b 

r 

1 

g 

m 

126 
127 

Worden v 

Wynming 

s 
m 

Persons  who  prize  quality,  and  desire  to  secure  this,  even  with  slightly 
diminished  proauctiveness,  and  some  additional  care  and  labor,  will  find 
abundant  satisfaction,  for  dessert  purposes,  from  a  plantation  of  the  foU 
lowing,  named,  as  nearly  as  practicable,  in  their  order  of  ripening: 

Green  Mountain  or  Winchell  (now  shown  conclusively  to  be  identical) 
which  it  is  now  proposed  to  re-christen  Vlough,  in  honor  of  the  actual 
originator — the  late  James  Milton  Clough,  of  Stamford,  Vermont;  has, 
under  the  name  Winchell  (bestowed  by  Ell wanger  and  Barry,  who  were 
its  earliest  propagators)  produced  a  fine  crop  of  fruit  here  the  past  season, 
proving  it  to  be  one  of  the  finest,  if  not  in  fact  the  finest,  of  the  very 
early  grapes. 

Delaware  will  closely  follow  this,  and  is  too  well  and  favorably  known 
to  need  description  or  characterization. 

Lady  has  now  won  an  assured  position,  as  one  of  the  finest  of  the 
earlier,  hardy,  white  grapes. 

Brighton  stands  at  the  head  of  the  list,  so  far  as  beauty  and  superior 
quality  are  concerned.  It  is  a  heavy  bearer,  when  grown  adjacent  to  a 
good  pollinating  variety.  Spraying  with  copper  carbonate  will  readily 
overcome  its  slight  liability  to  injury  from  mildew. 

Ulster  has,  so  far,  proved  somewhat  deficient  in  vigor,  though  not 
objectionally  so.  Its  good  size,  apparent  hai:diness,  productiveness  and 
fine  quality,  are  abundant  recompense  for  such  deficiency. 

lona,  or,  where  this  fails,  Jefferson  will  suffice  for  the  latest  variety. 
Both  are  of  superior  quality  and  similar  in  several  respects. 

As  a  long  keeper  either  Agawam  or  Diana  will  be  found  satisfactory. 

The  following  will  afford  a  eood  succession  for  market  purposes: 

A  few  plants  of  Moore  Early,  to  open  the  market 

Worden  is  much  like  Concord,  but  larger,  earlier  and  better. 
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Kemarkg. 

106 

Not  yet  fruited  here. 

107 

::::::i:".:::: 

Most  await  more  satisfactory  trial. 

108 

1 

Seedling  from  T.  V.  Mnnson,  Texas.    Not  yet  fmited  hero. 

109 
110 

8         ;    V     g 

s          b 

Oct 

Popular  as  a  market  grape. 

Not  yet  fruited  here.                                                                    ^ 

Ul 
11?. 

8             g 

Sept. . . . 

Origin^N.  Y.    Rarely  planted. 

Seedling  by  C.  En^le,  Paw  Paw.  Mioh. 

Too  late  for  Michigan,  save  in  favorable  locations. 

Excellent  for  the  table     Promising  for  market. 

Requires  farther  trial. 

Not  yet  fruited  here. 

US 
114 

115 

115 

e       V  g 

BY           b 
i  T       ▼    g 

1 

Oct 

Sept.  ... 

117 

1.::::: 

Planted  1890.    Not  yet  in  froit. 
Notyetinfroit.    Not  esteemed  valoable. 
Not  yet  in  froit  here.    Stayman. 

118 
119 

8             g 

■s^-pt.::: 

120 

From  Dr.  Stayman,  Kansas.    Not  yet  fraited  here. 

121 

122 
128 
124 

•  V        V    g 

Sept.   .. 
Sept.  ... 

Nearly  as  large  as  Salem,  and|qaite  as  desirable. 

Has  not  shown  froit  here. 

Now  shown  to  be  identical  with  Green  Moontain. 

Has  not  yet  froited  here. 

125 
126 
127 

8             g 

Se^t.... 

A  showy  market  grape  of  fair  qoalitf . 

Resembles  Concord,  bot  larger,  earlier,  and  better. 

Reqoires  forther  trial. 

Niagara  may  now  be  said  to  have  taken  an  assured  position,  as  follow- 
ing the  Woraen,  and  as  the  rival  of  the  Concord,  which  it  fully  equals, 
possibly  even  exceeds,  in  productiveness  and  quality. 

Pocklin^ton,  as  a  late  variety,  has  very  large  and  showy  bunches,  of 
good  quality;  though  with  too  much  native  "native  aroma"  to  suit  fastidi- 
ous tastes.  "  The  plant  is  hardy  but  will  hardly  equal  certain  others  in 
vigor. 

Woodruff  (a  native  of  Michigan)  can  very  well  take  the  place  of  the 
foregoing,  if  its  color  (red)  is  considered  preferable. 

Eaton  is  quite  new,  and  as  yet  not  rally  tested.  It  is,  apparently, 
merely  an  exaggerated  Concord.  A  few  trial  plants  may,  very  properly, 
go  into  the  commercial  vineyard,  since  the  very  large  size  of  both  bunch 
and  berry  will  be  quite  likely  to  "fill  the  eye"  of  the  average  buyer. 

PEARS— Pyruu  communis. 

Of  pears,  varieties  have  been  planted  as  follows: 

No.  of  varieties. 

In  the  year  1888 23 

In  the  year  1889 12 

In  the  year  1890 ._  14 

In  the  year  1891 18 

Total 67 

Of  those  planted  in  1891,  the  larger  part  had  been  procured  in  th« 
spring  of  1890,  and  temporarily  planted  in  nursery,  for  the  reason  that 
the  ^ound  intended  for  them  was  preoccupied  by  other  crops. 

Cn  insects,  the  only  one  especially  troublesome  to  the  pear  this  season, 
was  the  slu|{,  Eriocampa  cerasi   which,  this  season,  has  been  even  more 
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persistent  in  its  attacks  than  heretofore;  fresh  erruptions  appearing  to 
take  the  places  of  those  destroyed. 

The  fungus  (supposed  to  be  Morthiera  mespili)  which  so  seriously 
affected  the  foliage  of  several  varieties  last  year,  has  appeared  again  the 
present  season,  seriously  checking  their  growth,  though  not  apparently 
extending  its  attacks  to  other  trees. 

Late  in  the  season  two  trees  received  from  Prof.  J.  L.  Budd  of  Ames, 
Iowa,  as  Chinese  pear,  which  had  made  a  vigorous  growth  during  the 
season,  were  attacked  by  blight,  which  rapidly  extended  to  the  entire 
trees,  so  that  it  became  necessary  to  cut  both  wholly  away,  leaving  only  a 
small  shoot  from  the  stocks  upon  which  they  luad  been  worked,  well 
beneath  the  surface. 

The  contagion  also  manifested  itself  upon  an  adjacent  tree  of  Emile 
d'Heyst,  though  much  less  severely;  and  also  upon  a  large  tree,  top- 
grafted  with  Idaho  pear,  which  is  so  seriously  affected  that  it  may,  very 
possibly,  require  to  be  wholly  cut  away. 

None  of  the  pears  have  yet  shown  either  blossoms  or  fruit.  Tabulation 
therefore  seems  unnecessary  and  is  omitted. 

Since  no  varieties  have  yet  fruited  here,  lists  of  varieties  for  planting 
cannot  be  predicted  upon  the  experience  here;  but,  acting  in  the  light  of 
earlier  experience,  there  seems  no  occasion  to  modify  the  recommendations 
of  last  year,  which  were  as  follows: 

For  a  succession  of  varieties  of  high  quality,  named  as  nearly  as  practi- 
cable in  the  order  of  their  ripening:  Summer  Doyenne,  Giffard,  felood- 
ffood,  Tyson,  Rostiezer,  Clapp  Favorite,  Howell,  Bosc,  Anjou,  Winter 
Nelis,  Dana  Hovey  and  Pound,  the  last  for  culinary  use  only. 

For  smaller  plantations  the  following  will  afford  a  partial  succession  of 
vigorous,  productive  varieties,  of  fair  quality: 

Summer  Doyenne,  Clapp  Favorite,  Bartlett,  Sheldon,  Howell,  Onon- 
daga, Anjou  and  Lawrence. 

For  a  market  list  affording  a  succession:  Summer  Doyenne,  Tyson, 
Sterling,  Clapp  Favorite,  Bartlett,  Howell,  Onondaga,  Bosc,  Anjou  and 
Lawrence. 

The  varieties  named  have  all  been  a  long  time  before  the  public,  and 
are  believed  to  be  so  well  and  generally  known  as  not  to  require 
description. 

APPLES— Pyr««  Malua, 

Of  apples,  the  number  of  varieties  planted  during  and  prior  to  the 
spring  or  1891  is  as  follows: 

No.  of  varietiee. 

In  1888 34 

In  1889 4 

In  1890.. 88 

In  1891 1 : 14 

Total 140 

Of  which  but  one  variety,  Keswick,  has  yet  shown  either  blossoms  or 
fruit;  this  having  fruited  in  1890  on  a  two  year  old  rootgraft,  and  again 
in  1891  upon  the  same  tree,  which  was  at  the  same  time  in  vigorous,  grow- 
ing condition. 

There  are  yet  on  the  southeast  block,  intermediate  between  the  planta- 
tions of  pears  and  apples,  ninety-eight  vacancies  to  be  filled  with  either 
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pears  or  apples  as  shall  be  found  most  desirable.  There  is  also  tootA  on 
the  northeast  block  for  an  intermediate  row  of  twenty- four  trees  which 
may  be  filled  with  either  apples  or  pears;  and  a  similar  one  in  the  north- 
west block  with  space  for  thirty-three  trees;  with  space  for  another,  also, 
between  apple  rows  for  thirty-three  trees. 

Of  insects  the  green  aphis,  Aphis  mcUiy  appeared  in  increased  numbers 
this  season  and,  owing  to  the  circumstance  that  resort  must  be  had  to 
acrid  or  corrosive  substances  as  effective  remedies,  and  that  their  strength 
must  be  such  as  to  prove  fatal  to  the  aphides,  and  yet  not  injurious  to  the 
foliage,  it  proved  difficult,  if  not  impracticable,  to  so  graduate  their 
strength  as  to  fully  exterminate  the  pests  by  a  single  application.  By 
repeating  applications,  however,  the  enemy  was  kept  well  in  subjection, 
and  finally  disappeared  altogether. 

A  young  tree  or  two  of  the  Russian  varieties,  received  from  Prof.  J.  L. 
Budd,  of  Ames,  Iowa,  were  attacked  slightly  by  blight  of  the  young  twigs, 
due  doubtless  to  bacteria.  These  were  at  once  cut  away  and  burned. 
Aside  from  this,  the  e^ple  has  been  free  from  attacks  of  fungus  in  any 
form;  and  with  the  generally  cool  season,  the  growth  has  been  moderate 
and  healthy. 

No  varieties  (save  the  one  already  mentioned)  having  yet  come  into 
bearing,  tabulation  seems  unnecessary,  and  is  omitted. 

The  following  list  of  varieties  is  selected  for  a  family  orchard,  to  supply 
dessert,  culinary  and  sweet  varieties  in  succession,  from  early  August  till 
the  opening  of  the  small  fruit  season,  naming  them,  as  nearly  as  practica- 
ble, in  the  order  of  maturing. 


Early  Harvest. 
Sweet  Bough. 
Jeffries.    • 
MuDsoD  Sweet. 
Shiawassee. 
Northern  Spy. 


Early  Strawberry. 
Garden  Royal. 
Keswick. 
Dyer. 

Hubbardston. 
Lady  Sweet 


Primate. 
Jersey  Sweet. 
Rhode  Island  Green- 
ing. 
Gk)lden  Russet. 


Chenango. 
St  Lawrence. 
Jonathan. 
Talman  Sweet 
Roxbury  Russet 


Maiden  Blush. 

Hubbardston. 

Red  Canada  (top  graft). 


The  following  market  varieties  will  afford  a  succession,  for  a  local 
market,  for  a  similar  period. 

Early  Harvest  Red  Astrachan. 

Lowell.  Shiawassee. 

Rhode  Island  Greening.  Baldwin. 
Roxbury  Russet. 

Descriptions  are  not  deemed  necessary,  since  nearly  all  are  old,  well 
known  varieties;  while  their  arrangement  in  the  order  of  ripening  will,  at 
least  approximately,  indicate  the  season  of  each. 

QUINCES— Cydonia. 

Of  these  the  varieties  and  dates  of  planting  are  as  follows: 


1 

a 

Name. 

Planted. 
1891 

Bloomed. 

Ripened. 

. 

AlfMfka. 

?, 

AngpTff 

1890 

1888 

1891. 

^ 

ChamDion 

May  28      

Oct.  IS. 

4 

Pnlter. 

5 

Hon^  Kong                                                                           

1890 

6 

Meech           

1888 

1890 

1888 

1888 

Jnne  1 

7 

Missouri  Mammoth 

May  24 

8 

Orange 

Rea 

"   30 

Oct.  10. 

9 

Jane  1 

**    15. 
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Champion  (not  on  station),  for  several  seasons  failed  to  fully  ripen  its 
fruit  here;  but  for  the  last  two  seasons,  it  has  done  this,  and  matured  fine 
specimens.  It  shows  a  manifest  tendency  to  over-production,  and  must  be 
severely  thinned  as  a  preventive.  The  foliage  is  beautifully  glossy  and 
healthy;  but  the  young  shoots  are  so  liable  to  blight  that  constant  watch- 
fulness and  severe  cutting  have  proved  necessary  in  the  case. 

The  other  varieties  have,  so  far,  proved  to  be  free  from  blight,  and  few 
if  any  cases  of  the  red  rust,  Roesielia  auranfiaca,  have  appeared  this 
season. 

The  spot  or  scab  MoiHhiera  Mespili  upon  the  foliage,  so  injurious  last 
year,  has  proved  equally  so  during  the  current  season.  The  visitations 
so  far  have  been  mostly,  if  not  wholly,  confined  to  the  orange  quince 
which  apparently  from  this  cause  have,  in  several  cases,  made  very  feeble 
growths. 

NUTS. 

CHESTNUT -Cau^onea  Vesca. 

Of  chestnuts  the  following  have  been  planted:  Hathaway  is  a  very 
large  variety  of  our  native  chestnut,  originated  by  B.  Hathaway,  of  Little 
Prairie  Ronde,  Michigan.  Two  root-grafted  plants  received  from  him  in 
1890,  and  carefully  planted,  made  a  rather  feeble  growth  during  the  suc- 
ceeding summer,  and^  were  obviously  still  living  on  the  opening  of  the 
spring  of  1891;  but  one  of  them  failed  to  start  and  the  other,  after  a 
feeble  effort,  also  died 

Seeds  from  the  original  tree,  which  had  been  bedded  in  earth .  through 
the  winter,  were  also  sent  me,  and  were  duly  planted.  Several  of  those 
have  done  well  and  are  now  well  established  plants.  It  is  not,  however, 
to  be  expected  that  they  will,  vrith  certainty,  transmit  the  characteristics 
of  the  parent. 

Japan,  grafted;  Japan,  home  grafted;  Japan,  imported  grafted;  Japan 
Giant;  Japan  Seedling  and  Japan  Sweet,  are  alleged  varieties  of  this 
family,  obtained  from  different  sources  during  1890  and  1891. 

Paragon  ( which  is  now  known  to  be  a  seedling  from  the  European  or 
Spanish  chestnut)  was  planted  in  1888,  and  has  now  produced  fruit  for 
two  successive  seasons;  which,  we  regret  to  say,  has,  in  both  cases,  proved 
abortive;  possibly,  if  not  probably,  for  the  reason  so  frequently  given,  that 
the  pollen  matures  and  falls  before  the  pistils  become  receptive.  There 
having  been  no  other  fruiting  tree  in  the  vicinity. 

Spanish  chestnut  trees  were  also  procured  and  planted  during  th» 
spring  of  1890;  which  are  in  growing  condition. 

CHINQUAPIN— Coatonea  pumila—DwBxt  Chestnut. 

Becognizing  the  diflSculty  of  transplanting  this,  seeds  were  procured 
from  Tennessee  in  the  autumn  of  1889  and  planted  at  once,  but  all  failed 
to  vegetate  the  next  spring.  During  a  visit  to  Washington  in  September 
last,  we  gathered  a  few  ripe  nuts  from  the  adjacent  forests  of  Maryland; 
which,  on  my  arrival  at  home,  were  at  once  imbedded  in  earth  to  be 
planted  next  spring,  hoping,  between  this  and  the  possible  procuring  of 
rooted  plants  at  planting  time,  to  be  able  to  start  plants  for  trial. 
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PECAN— ffic&oria  olivceformU. 

This,  in  common  with  most,  if  not  all  the  genus,  is  difficult  to  trans- 
plant. Trees  were  planted  in  the  spring  of  1888  which,  failing,  fresh 
nuts,  the  growth  of  that  year,  were  obtained  from  near  the  northern  limit 
of  this  fruit,  in  southeastern  Iowa,  in  late  autumn,  and  planted  at  once, 
where  the  trees  were  to  stand.  These  vegetated  freely  in  the  spring  of 
1889  and  have  since  made  slow  but  healthy  growth,  though  left  through 
successive  winters  without  protection* 

A  few  of  what  are  known  as  Paper  Shell  Pecans,  of  Texan  growth,  were 
received  last  autumn  through  the  National  Division  of  Pomology,  and 
imbedded  in  sand  preparatory  to  being  planted  the  coming  spring,  as  a 
means  of  comparing  tne  relative  hardiness  of  trees  grown  from  northern 
and  southern  seed. 

WALNUTS. 

ENGLISH  WALNUT  OR  MaDERIA  HVT-JufflanB regia. 

Two  trees  of  this  were  planted  in  the  spring  of  1889,  one  of  which 
bdled  and  was  replanted  the  following  spring.  The  two  are  yet  in  grow- 
ing condition,  though  not  growing  strongly. 

I^raeparturiens  (a  dwarf  variety  of  the  foregoing)  was  planted  in  the 

spring  of  1890,  coming  safely  through  the  past  winter. 

» 

JAPAN  \\ khS  UT- Juglaru  Seiboldi, 

Trees  of  this  were  planted  in  the  spring  of  1890,  and  came  through  the 
past  winter  uninjured.  They  have  made  a  vigorous  growth  so  far,  giving 
promise  of  ready  adaptation  to  our  soil  and  climate. 

RHUBARB— i^/iettw  Rhaponticum, 

No  additions  have  been  made  to  this  plantation  since  it  was  planted. 

The  purpose  in  selecting  the  varieties  was  to  compare  the  relative  earli- 
ness  of  the  varieties,  and  the  general  desirability  for  culinary  usea 

The  Early  Scarlet  and  Ec^y  Crimson  can  scarcely  be  said  to  be  earlier 
than  LinnfiBus,  which  has  so  long  stood  at  the  head  of  the  list,  so  far  as 
popular  preference  is  concerned. 

Whether  any  of  these  varieties  are  to  be  preferred  for  forcing,  or  other 
similar  purpose,  has  not  been  made  the  subject  of  investigation. 

So  far  as  size,  quality  and  productiveness  are  concerned  there  is  appar- 
ently little  occ^ision  to  look  beyond  the  Linnseus. 

ASFARAQVS—Asparagus  offlcinalie. 

Of  Asparagus  six  named  varieties,  twelve  plants  of  each  variety,  were 
planted  in  the  spring  of  1890. 

Owing  to  the  dioecious  character  of  the  plant,  it  seems  questionable 
whether  a  variety,  according  to  the  usual  signification  of  the  word,  is  pos- 
sible, except  in  an  accommodated  sense,  as  the  result  of  continuous  selec- 
tion, for  the  development  of  a  special  type  or  strain. 

The  trial  and  comparison  so  far  indicates  few  if  any  differences  between 
the  six  alleged  varieties  planted,  except  in  the  single  case  of  the  Palmetto, 
which  produces  decidedly  larger  and  taller  shoots  than  either  of  the  other 
five  varieties,  with  also  a  somewhat  distinctive   color — differences  which 
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may  have  been  the  result  of  the  process  of  selection;  or,  bv  jHJSsibility,  the 
outcome  of  continuous  cultivation  in  a  particularly  favorable  climate— one 
or  both. 

One  variety,  the  Ai^entueil,  was  duplicated,  a  dozen  seedling  plants, 
and  a  dozen  crowns  from  an  older  bed,  having  been  set,  for  the  purpose  of 
comparing  their  relative  success;  and  for  the  further  purpose  of  determin- 
ing whether  the  sexuality  or  seed  producing  quality  is  constant,  or  liable  to 
vary  in  different  seasons. 

All  which  is  respectfully  submitted. 

T.  T.  LYON, 
So.  Haven,  Mich.,  )  Agent  in  Charge. 

Dec.  31,  1891.      ) 
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FRUIT  NOTES. 
I.— STRAWBERRIES  AND  RASPBERRIES. 

For  various  reasons  this  station  is,  better  than  any  other,  perhaps,  able 
to  carry  on  tests  of  the  new  varieties  of  fruits  and  vegetables.  The  orig- 
inators  are,  each  year,  more  and  more  appreciating  the  work  of  the 
stations  in  this  line,  and  we  have  received  from  all  parts  of  the  country 
seeds  and  plants  that  they  may  be  tested  before  being  placed  on  the 
market. 

This  bulletin  contains  the  notes  on  some  of  the  small  fruits  grown  the 
past  season  in  the  gardens  at  the  college.  Many  of  the  varieties  have 
been  under  test  for  a  series  of  years,  and  we  only  include  such  kinds  as 
have  been  grown  for  at  least  two  seasons. 

The  soil  upon  which  they  have  been  grown  is  a  rather  stiflP,  sandy  loam, 
and,  in  the  case  of  the  strawberries,  it  has  been  well  enriched  with  stable 
manure.  The  other  fruits  were  supplied  with  sufficient  plant  food  to 
make  a  good  growth. 

The  soil  and  climate  have  much  to  do  in  determining  the  value  of  a 
variety,  and  sorts  that  do  well  in  one  section  often  are  quite  valueless  in 
others.  As  the  principal  fruit  belt  of  the  State  is  along  the  east  shore  of 
Lake  Michigan,  it  was  thought  advisable  to  establish  a  fruit  testing  sub- 
station in  that  region,  in  order  that  more  reliable  data  might  be  furnished 
the  fruit  growers  of  that  section,  as  to  the  value  for  planting  of  the  new 
varieti'^s  that  are  being  sent  out  each  year.  By  carrying  on  the  work  at 
two' points  in  the  State  we  are  able,  by  comparison  of  results,  to  draw  more 
accurate  conclusions  as  to  the  value  of  a  variety. 

The  work  at  the  sub-station  in  South  Haven  is  in  charge  of  Hon.  T.  T. 
Lyon,  and  the  results  of  his  observations  have  been  published  in  Bulletins 
$5,  67  and  80,  and  in  the  reports  of  the  State  Board  of  Agriculture,  and 
<rf  the  State  Horticultural  society  for  1889,  1890  and  1891. 

STRAWBERRIES. 

The  strawberries  under  test  number  about  one  hundred  and  fifty 
sorts,  including  a  large  number  of  unnamed  seedlings  sent  here  under 
numbers  by  the  originators  for  trial.     When  they  can  be  obtained  the 
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number  of  plants  used  for  a  test  is  twenty-four;  but,  very  often  the  origi- 
nators only  send  a  half  dozen  or  sometimes  a  dozen,  and  this  number  is  so 
small  that  we  often  have  to  spend  a  year  in  propagating  them,  before  we 
have  enough  for  a  test. 

The  plants  are  kept  one  half  in  narrow  rows,  and  the  balance  in  hills, 
for  a  comparison  of  the  two  methods  of  cultivation.  Late  in  the  autumn, 
they  were  thoroughly  mulched  with  straw  and  marsh  hay,  which  was 
removed  from  over  the  plants  as  soon  as  growth  commenced  m  the  springs 
but  allowed  to  remain  between  the  rows  to  keep  down  the  weeds,  and 
retain  the  moisture.  The  plants  came  through  the  winter  without  injury, 
and  up  to  the  middle  of  May  promised  a  full  crop  of  fruit,  but,  while  in 
bloom,  they  were  subjected  to  three  severe  frosts,  which  nearly  destroyed 
the  crop  upon  many  of  the  varieties. 

It  so  happened  that,  in  several  cases,  the  greatest  injury  was  done  to 
varieties  that  were  considered  the  most  hardy,  and  this  seemed  to  be  due 
to  a  characteristic  of  the  plants  that  generally  adds  to  their  value.  Varie- 
ties with  stout  flower  stalks,  bearing  the  blossoms  above  the  leaves,  as 
does  the  Crescent,  were  severely  injured,  while  others  with  weak  stems  as 
are  found  in  Haverland,  were  little  injured,  owing  to  the  protection  afforded 
by  the  foliage. 

The  effects  of  the  frost  were  so  uneven  as  to  render  the  weighing  of  the 
crop  on  the  different  sorts,  as  an  index  of  their  productiveness,  both  use- 
less and  deceptive,  and  the  statements  here  made,  as  to  the  yield  of  fruit, 
are,  for  the  same  reason,  based  in  part  on  their  behavior,  during  the  on# 
or  more  years,  that  they  have  been  previoufijy  fruited. 

The  following  table  includes  the  more  promising  and  best  known  of  the 
kinds  grown.  The  varieties  planted  in  1891  are  omitted  entirely,  as  are 
many  of  the  new  sorts  sent  here  for  trial  that  seem  to  have  no  value,  or 
that  are  as  yet  in  too  small  numbers  to  warrant  an  opinion. 

STRAWBERRIES. 


ABBBK7IATION8. 

Form 

Size. 

Color. 

b.  broad. 
0.  conical, 
d.  depreflaed 
i.  irregalar. 

1.   long, 
o.  ovate, 
r.  roondish 

0.  smaU. 
m.  medium. 

1.  large 

b.  bright.          1.  UAt, 
0.  orimaon.       r.  red. 
d.  dark.            a.  scarlet. 

Variety. 

i 

s 

1 

Date  of  bloom. 

1 
1 

Alpha 

b 

b 
b 

I 

b 
b 
b 

b 
b 
P 

I 

i 

8 
9 
8 
9.5 

9 

7.5 

8 

7.5 

9 

9 

9.8 

9.5 

9 

8.5 

May  15 

"    28 
"    25 
"    19 

"    26 
"    28 
"    22 
-    26 
"    23 

"    25 
••    28 
"    21 
"    23 
"    25 

Jone  17 

Arlington 

BederWood  (Bacgter) 
Belle 

"    12 

,      "    12 

•*    25 

Belmont 

••    15 

BabaohNo.    5 

"    16 

••   182 

*'    15 

Bart 

'•    15 

Charleaton 

"    22 

Clara  (Florence)  -. 

"  22 
"    20 

gjJJ^^-  - 

"  16 
••    15 

CreecentxGlendale..  .. 
Cnmberland 

"    16 

JolylO 


1? 


5 

8.5 
8.5 
9 
7 

9 

8 
8 
6 
8 

7 

7.5 

9 

9 

6 


m 
m 
m 
m-l 
m  tol 

Is 

m 

m 
B-m 
m-1 

m 
1 

m 
m 
m 


c 
re 

r 

lo 
lo 

ro 
lo 
rdo 
o 
be 

be 
re 
ro 
ro 
re 


Ic 
ba 
la 
bs 
bo 

do 
1b 
da 
br 
be 

da 
bs 
be 
be 
Ic 


8 
8 
7 
8 
9.5 

8 
7 
7 
8 
8 


9 

8 
8 
9 

8 

7 

7.5 

9 

8 

8.5 

8 
9 
8 
9 
7 
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STRAWBERRIES.— Continued. 


Variety. 

1 

! 

•g 

5 

E 

1 

i 

oo* 

8 

a 

j 

1 

i 

1 

D.&D. 

b 
b 
b 
b 
P 

b 
b 
b 

I 

b 

b 
Pb 

E 
b 

b 
b 
b 
b 
b 

b 

b 
b 

P 

E 

b 
b 

b 
b 
b 
b 
b 

pb 

b 
b 

P 
P 
P 

b 
b 
P 

P 

§ 

P 
P 

6 

b 
b 
b 
b 

8.5 

9 

9 

7 
8 

8 

9.5 
6 
5 

8 

8 

8.5 

9 

9 

9.6 

9.6 
9.5 
9.8 
8.5 
9.5 

7.5 

8.5 

8 

8.5 

4 

8.5 
4 
10 
9 

8 

9.5 

9.8 

7 

9 

9 
9.5 

7 
7 
8 

9 

7.5 

9.5 

8 

9 

5 

6 

8.5 

9 

9.5 

7 

8.5 

5 

5 

5 

9.5 
9.5 
8 
10 
6 

8 

'»    26 
"    25 
•'    25 

"    25 
"    21 
"    25 
"    28 
"    25 

••    25 
"    15 
••    28 
"    21 
"    17 

♦•    28 
*'    26 
"    23 
"    16 
"    25 

"    23 
"    26 
"    19 
•*    18 
"    28 

'*    26 
"    23 
"    12 
•*    25 
u    17 

"    25 
••    25 
"    18 
"    23 
»•    25 

"    23 
"    25 
"    29 
"    25 
••    25 

'    23 
'•    28 
"    26 
**    23 
"    26 

"    23 
-    26 
"    25 
"    23 
"    22 

••    25 
"    25 
"    23 
"    23 
»♦    23 

''    25 
•'    25 
"    25 
"    26 
'•    19 

•*    28 
"    23 
"    18 
*•    28 

"    28 

June  17 

"    16 

"    23 
..    17 

••    15 

"    23 
•'    18 
o    17 

"    21 
"    28 

"    15 
"    16 
"    14 

-  12 
"     12 

*    17 
"  .22 
'*'20 
•*    16 
'•    16 

"    23 
"    22 
"    12 
*•    16 
•'    15 

••    22 

"    12 

"    12 
.4    17 

**    16 

'*    22 
"    20 
*•    23 
'*    28 
••    15 

"    15 
'»    23 
'*    19 
"    20 
'•    22 

"    15 
"    17 
"    20 
"    28 
•'    15 

*'    17 
*'    20 
"    22 
"    16 
'•    16 

"    22 
"    13 
M    19 

*•    19 

-  22 

''    22 
♦♦    22 
"    13 
"    21 
*'    17 

•'    16 
"    20 
"    14 
.»    17 

"    16 
'*    15 

July   7 

■'  1 

"    10 
"      6 

"      0 
*'    10 
•'    11 

"      8 
"      6 

'*      6 

June  20 

Julys 

"      6 

"      2 

*'      3 
"    10 
'*    15 
"      4 
"      8 

"      6 
"      6 
"      6 
"      6 

*'      8 

"      8 

*'      5 

June  28 

July  10 

June  29 

July  8 

*•      8 

'*    10 

June  29 

July  6 

•'     6 

"}} 

"      9 
•'    10 

"      I 

"      8 
'•     6 

::  i 

"     8 
••     6 

::  I 

"      4 

•'      6 
*•    10 
'*      6 
'•      8 
•*    10 

"      6 
"      6 
"      6 
**      6 
"      8 

"      9 
*♦      6 
'»      6 
-    10 
"     6 
"     8 

9 
8 
5 
4 

7 

8 
7 
5 
7 
6 

8 
7 
9.5 

7 
8 

8.5 
8 
6 
9 

7 

7 

8 

SA 

7Ji 

7 

8 
4 

4 

8.5 

5 

8 

8.5 

5 

7 

7.5 

9.5 
7 
5 
7.5 

7 

7.5 
7.5 
8.5 
8.5 
5 

4 

8.5 
8 
7 
8 

7.5 
7.5 

8 
8 
8.5 

6 

8 
8 
8 

8 

8.5 

5 

8.5 

8 

8 

7 

1 

m 

Iff 

m 

s-m 

m  tol 

1 
s-m 
m 

1 

m-1 
8  tom 
m  to  Ig 

9 

mtol 

m 
m 
m 
m 
mtol 

m 
m-1 
m-1 
mtol 
m-l 

s 

m-1 
s  tom 

m-1 

m 

m-1 

m 

m-1 

m  to  Ig 

s-m 

m  tol 

m 

m 
m 
m-1 

1 
m 

m 
m 
m 
m 
m 

mtol 
m 
m 
m 
m 

m-1 

m-1 

1 

m 
s-m 

m 

m 

mtol 

m-1 
m 

re 
re 

i 

r 

ire 

rbc 

r 
re 

be 

re 

rbc 

Ic 

r 
rbc 

dc 
re 
re 
re 
re 

Ic 
oo 
re 

Vc 

be 

c 
dc 

c 
be 

rbc 

rb  c 

re 

be 

bs 

re 
re 

r 
rbc 
re 

r 

re 

Ic 

be 

rbd 

ri 
ro 
be 
Ic 
rbc 

re 
r 

re 
lo 
be 

rd 
rd 
ro 
ro 

r 

re 
re 
re 

Ic 
re 

dc 
Is 

dr 

s 

dc 
Is 
dc 

8 

br 

bs 
s 
bs 
dc 
dc 

dr 
Ic 
dc 
be 
dc 

bs 
be 

ds 
bs 

br 
c 

bs 
dc 
bs 

bs 

s 

do 
ds 
led 

c 
ds 

c 
dc 

c 

bs 
dc 
bs 
be 
be 

ds 
Is 

\} 

ds 
bs 
c 

dr 
bs 

dc 
bs 
lo 
bs 

s 

be 
Ic 
do 
do 

do 

8 
8 
7 
S 
5 

8.5 

8 

8 

8.5 

8 

I 

8.5 
9.5 
7 

8.5 

8 

7 

7 

7 

6 

7 

8.5 
8 
8 

7 
7 
7 
7 
8 

8 
6 
6 
5 

8 

8 
6 
7 
8 
9 

7 
6 
7 
8 
9 

7 

7 

8 

9.5 

8 

8 
9 

8.5 
9 

8 

7 

8 
8 
8 

8 

8 

8.6 

8 

6 

8 

8.5 

8 

Daigy     

8 

pew'             

9 

Dubois 

8 

9 

Oandy 

8 
7 

Glendale 

8 

Gold 

7 

Great  American 

Great  Pacific 

8 
8 

Hart's  Minnesota 

Haverland         .    

7 
8.5 

Howard  No. 6.. 

7 

JwBie 

7 

Keams. 

7 

King  M"   2 

7 

Lady  Rusk 

8 

8 

Little  No.  6 

6 

Little  No.  ^.    

6 

Louise 

U 

LoTett*s  Early 

8 

Lower I 

8 

Maggie..  .     --..  

8 

Mark - 

MaynardNo.20 

9 
7 

7 

Miner's  Prolific 

7 

8 

Mrs.  Cleveland 

Migh*s  Superb 

8 
7 

Olirer 

10 

Ontario 

5 

Parker  Karie 

8 

Pearl 

9 

Pioneer 

6 

Porter's  Seedling 

Pride  of  Albany 

Prince  of  Berries 

Russell's  Advance 

Sadie - 

Saunders - 

Bharplees ..^ 

Shaw. 

7 

7 
8 

9 
8 
8 
6 
8 

Shustor's  Gem. 

6 

StaymanNo.  1 

StimmelNo.l5 

StimmelNo.20 

Sucker  State 

Summit 

6 

8 
8 
10 

8 

Tippecanoe.. 

8 

Thompson  No.  23 

Thompson  No.  9 

Thompson  No.  12 

Townsend  No.  3 

TownsendNo.  19 

v'lw  Deman  . .     ....... 

8 

7.5 

6.5 

8 
8 
8 

Waldron. 

8 

Walton    

8 

Warfield  No.  2 

7 

Welch 

Wilson     

7 
10 

Woodruff  No.  1 

Woolverton 

Yale 

8 
9 
9.5 
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The  notes  given  below  are  intended  as  brief  descriptions  of  some  of  the 
more  promising  varieties,  and  as  reports  upon  the  behavior  of  many  of  the 
new  sorts  that  have  been  sent  here  for  trial. 

Descriptions  of  many  of  the  varieties  grown  and  statements  concerning 
them  will  be  found  in  feuUetin  80,  and  where  they  do  not  differ  from  their 
appearance  here,  further  mention  will  often  be  omitted. 

Arlington,  a  vigorous  and  healthy  variety.  Seems  to  have  no  bad  qual- 
ities, and  in  productiveness,  firmness  and  quality  it  is  considerably  above 
the  average.     A  very  promising  early  market  variety. 

Beder  Wood  a  variety  perhaps  best  known  as  Bacster,  but  probably  the 
first  is  the  correct  name.  One  of  the  most  vigorous  kinds  grown,  and 
although  quite  productive  and  worthy  of  trial,  its  behavior  here  does  not 
warrant  the  high  commendation  given  it  by  others. 

Belle,  was  received  in  1889  from  the  Cleveland  Nursery  Co.,  now  of 
Bio  Vista,  ya,  as  Thompson's  51.  It  is  a  strong  growing  kind,  and  this 
year  was  one  of  our  most  promising  of  late  kinds.  The  fruit  is  rather 
long,  slightly  necked,  quite  firm,  of  good  quality  and  fairly  productive. 
It  will  be  well  worth  trying. 

Bubach  No.  5,  is  now  generally  and  favorably  known  as  a  vigorous, 
healthy  variety,  quite  productive,  and  of  fair* quality  and  firmness,  which 
agrees  with  our  experence  with  it.  The  best  or  all  varieties  for  local  mar- 
ket, but  rather  soft  for  long  shipment 

Burt  is  similar  to  Cupt.  Jack,  in  plant,  but  different  in  berry:  A  very 
hardy,  and  fairly  productive  variety,  but  far  below  the  claims  made  for  it. 
It  stands  neglect  better  than  most  sorts  and  ships  well. 

Charleston  made  a  small  growth,  and  the  berries  are  small  in  size  and 
in  quantity.     Seems  to  be  of  no  value. 

Florence  (Clara)  is  one  of  the  most  vigorous  sorts  grown,  and  the  ber- 
ries are  of  l€u*ge  size,  fairly  firm,  and  of  good  quality.  It  is  also  quite 
productive,  and  altogether  is  a  promising  sort.  • 

Clinton  was  received  for  trial  from  Clmton,  Iowa,  and  except  in  vigor  of 
plant  htis  no  qualities  that  make  it  particularly  valuable,  as  in  productive- 
ness, and  in  size,  flavor  and  firmness  it  is  below  the  average. 

Crescent  X  Glendale  originated  at  Bradford,  Vi,  and  was  kindW  furnished 
for  trial  by  Matthew  Crawford,  of  Cuyahoga  Falls,  Ohio.  It  seems  to 
have  some  of  the  characteristics  of  both  parents.  The  plants  are  strong  and 
healthy,  and  the  fruit  is  much  like  Crescent,  but  larger,  more  firm,  and 
comes  a  little  later.  From  the  few  plants  (12)  grown,  it  seems  as  pro- 
ductive as  Crescent,  and  a  better  shipping  berry. 

D.  &  D,  is  the  name  under  which  a  variety  has  been  advertised  and  sold 
by  Mr.  J.  A.  Dobbins  of  Bamesville,  Ohio.  The  plant  in  some  respects 
resembles  Crescent,  but  in  others  is  quite  distinct;  quite  strong  and  free 
from  rust.  Many  of  the  fruits  have  the  shape  so  typical  of  Crescent,  but 
are  generally  larger,  darker  in  color,  and  perhaps  slightly  better  in  flavor. 
It  awo  seems  better  adapted  to  hill  culture  than  does  that  sort.  From  our 
test  of  twenty-five  plants  it  seems  fully  as  productive. 

Daisy  is  another  new  variety  that  has  some  resemblance  to  Crescent. 
The  plants  seem  quite  healthy,  and  the  berries  are  slightly  larger,  and  hold 
their  size  better.  It  has  now  been  grown  for  three  years,  and  in  1890  was 
one  of  our  most  productive  varieties. 

Dew  originated  in  Lansing,  and  has  been  grown  on  a  large  scale  by  one 
or  two  parties.  The  plant  is  the  strongest  we  have  ever  grown,  and  the 
foliage  is  almost  perfect.    Under  the  highest  culture,  and  on  heavy  soil. 
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the  plants  produce  a  gCKxily  number  of  very  large  berries,  some  of  them 
7^  inches  in  circumference;  the  larger  ones  being  generally  somewhat 
flattened.  Berry  quite  firm  and  excellent  for  shipping,  but  it  is  not  suf- 
ficiently productive  to  make  it  of  value  for  general  planting. 

Dubois  was  received  for  trial  in  1890  from  M.  D.  Dubois,  Newburg,  N. 
Y.  The  first  year  the  plants  made  an  excellent  growth,  but  were  some- 
what injured  by  rust;  in  1891  they  made  a  weak  start  in  the  spring,  and, 
in  general,  were  less  satisfactory.  The  fruits  were  rather  under  the  aver- 
age in  size,  rather  few  in  number,  and  fair  in  firmness  and  flavor. 

Edgar  Queen,  plants  fairly  vigorous  and  productive.  Fruit  of  medium 
size,  very  firm,  somewhat  irregular,  and  rather  poor  in  quality.  Too 
unproductive  to  be  valuable,  judging  from  our  experience,  but  it  would  b© 
a  valuable  shipping  variety,  should  that  quality  develop. 

Gandy,  one  of  the  older  sorts  that  is  only  fairly  productive,  but  is  val- 
uable on  account  of  its  lateness. 

Gen.  Putnam.  Up  to  the  middle  of  May,  I  considered  it  the  most 
promising  new  sort  in  the  collection.  The  plants  were  strong  and 
healthy,  the  flower  stalks  were  stout  and  bore  a  large  number  of  blossoms. 
The  frosts  blasted  our  hopes  with  the  blossoms;  however  it  was  rather 
above  the  average  in  productiveness.  It  is  rather  deficient  in  firmness  for 
shipping  purposes,  but  will  probably  be  valuable  for  local  markets. 

Great  American,  berries  of  large  size,  but  it  has  no  other  characteris- 
tics, that  even  verge  on  the  "Great;"  plant  rather  weak;  fruits  few  in 
number,  generally  irregular,  and  of  fair  flavor  and  firmness. 

Great  I^acific,  plant  vigorous  and  healthy,  quite  productive,  berries  of 
medium  size,  and  of  fair  flavor,  quite  firm.  While  it  does  not  begin  to 
satisfy  the  extravagant  claims  made  for  it,  it  is  rather  above  the  average. 

Haverland  is  one  of  the  most  promising  varieties  grown,  and  in  five 
years  has  not  failed  to  give  good  crops.  As  a  medium  early  sort  it  has  no 
equal.  • 

Howard  No.  6  is  a  vigorous  spreading  plant,  but  it  has  shown  only  fair 
productiveness  and  the  berries  are  very  small;  flavor  excellent.  Another 
year's  trial  will  be  given  it. 

Jessie,  which  was  so  highly  praised  three  years  ago,  is  seldom  mentioned 
now.  It  needs  excellent  soil  and  care.  With  us  it  has  been  quite  above 
the  average,  however. 

Reams  (Muskingum),  plants  without  name  or  number  were  received 
in  1889  from  Grant  Keams,  Zanesfield,  Ohio,  and  were  designated  as 
above  on  our  books.  They  were  badly  injured  by  frost  in  the  spring,  but 
still  gave  a  fair  crop.  The  berries  are  rather  above  the  average  in  size,  of 
good  quality,  and  fairly  firm.  From  their  behavior  in  1890,  they  seemed 
well  worthy  of  trial  as  a  late  sort 

King,  No.  2,  received  for  trial  from  Edward  King,  Wooster,  Ohio. 
Plants  medium  in  size,  vigorous  and  healthy.  Quite  late  in  ripenings 
fairly  productive,  quality  medium.  An  average  variety,  but  with  no 
especially  good  properties. 

King,  No.  1,  from  the  same  source  is  earlier  and  better  in  quality,  but 
less  productive. 

Lady  Rusk,  received  for  trial  in  1889.  It  seemed  quite  vigorous  and 
fairly  productive  the  first  year,  but  has  been  less  promising  since.  The 
plant  and  fruit  bear  a  considerable  resemblance  to  Crescent,  and  as  the 
fruit  is  quite  firm,  the  variety  was  highly  commended  by  the  originator  as 
a  market  sort.     Its  productiveness  is  not  high  enough  to  make  it  valuable. 
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Lida,  plant  small  in  size  but  healthy  and  vigorous,  setting  more  fruit 
than  it  will  ripen,  unless  it  has  the  best  of  care.  Does  best  in  hills,  or  in 
very  narrow  rows.  With  us  it  has  been  one  of  the  most  productive  kinds 
grown,  but  it  should  only  be  planted  on  rich  heavy  soil  where  it  can 
receive  good  care.  For  hill  culture  under  these  conditions  it  is  one  of  the 
best  vaneties. 

Louise  is  much  less  promising  than  in  1890.  The  plants  seem  lacking 
in  hardiness  and  only  fairly  productive. 

Lovett's  Early,  as  is  claimed  by  its  disseminator,  is  one  of  the  very 
earliest  kinds.  The  plant  seems  strong  and  free  from  fungus  attacks;  the 
fruit  is  medium  to  large  in  size,  and  considerably  above  the  average  in 
productiveness,  flavor  and  firmness.  While  it  may  not  bear  out  its  present 
promises,  it  certainly  seems  now  to  be  a  valuable  acquisition. 

Mark  is  a  promising  late  sort,  of  very  good  quality,  and  quite  firm. 
The  plant  is  healthy,  and  fairly  productive. 

Michel's  Early,  one  of  the  strongest  and  most  vigorous  plants  in  the 
collection;  a  fair  quantity  of  fruit  was  set  and  the  first  one  or  two  pickings 
gave  medium  sized  light  crimson  benies,  but  they  soon  dwindled  and 
rally  half  the  crop  was  too  small  to  pay  for  picking.  In  the  appearance  of 
the  fruit  and  its  fruiting  habit,  it  is  much  like  Crystal  City,  which  some 
ten  years  since  was  urged  on  the  public  as  an  early  market  variety,  but 
which  was  long  ago  discarded.  In  its  favor,  we  may  say  that  Michel's 
Early  will  give  about  two  fair  pickings  before  Haverland  and  Crescent 
are  ripe.  Osceola  is  a  name  under  which  Michel's  was  sold  by  some  parties. 

Mrs.  Cleveland  is  a  very  vigorous  plant,  and  produces  large,  regular  and 
firm,  round,  conical  berries.  It  has  not  shown  itself  sufficiently  productive 
for  a  perfect  market  berry,  but  with  a  more  favorable  season  it  might  go 
to  the  head;  certainly  promising. 

Oliver  has  large  vigorous  plants  resembling  Sharpless.  The  fruit  is  dark 
crimson,  conical,  regular  and  very  firm;  fair  flavor.  Seems  lacking  in 
productiveness,  which  is  all  it  needs  to  make  it  a  valuable  market  variety. 

Parker  Earle,  one  of  the  best  growing  plants,  but  it  makes  few  run- 
ners; up  to  the  time  of  the  frosts  the  prospect  for  fruit  was  excellent.  The 
fruit  is  of  a  large  size,  long,  conical,  with  a  decided  neck.  Wherever  this 
variety  has  been  tried,  good  reports  have  been  given. 

Pearl,  a  vigorous  plant,  and  for  four  years  it  has  been  one  of  the  most 

})roductive  sorts  grown.  Berries  rather  above  medium  in  size,  quite  regu- 
ar  in  form,  and  very  firm.  Unless  grown  in  hills,  the  plants  should  be  in 
narrow  rows.  A  good  sort  for  home  use,  and  on  account  of  its  firmness 
excellent  for  market. 

Porter,  a  fairly  vigorous  plant  with  stout,  erect  leaf  stalks;  berry  rather 
small,  round,  crimson.  From  two  years'  trial,  it  seems  so  low  in  product- 
iveness as  to  be  valueless. 

Pride  of  Albany,  received  for  trial  from  D.  W.  H.  Taylor,  Brodhead, 
Wisconsin.  Plants  only  medium  in  growth,  hardy  and  healthy.  Medium 
early  with  quite  large  berries  of  good  quality.  Seems  valuable  as  a  family 
variety,  as  it  continues  a  long  time  in  bearing. 

Saunders,  a  very  promising  variety  developed  by  John  Little,  of  Ontario, 
said  to  be  a  cross  between  Crescent  and  Sharpless,  and  its  appearance 
would  indicate  it  Plants  very  strong;  berries  large,  quite  firm  and  of 
good  quality.  The  frost  destroyed  most  of  the  crop  in  1891,  but  in  1889 
and  1890  it  made  an  excellent  showing.  Well  worth  trying,  particularly 
for  market. 
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Shaw.  This  variety  is  much  like  Sharpless  in  plant,  and  its  flower  buds 
are  even  more  tender  than  those  of  that  varied,  so  that  no  fruit  was 
obtained  this  year.  Last  year  it  gave  a  fair  crop  of  medium  sized  berries 
of  excellent  quality  and  fairly  firm. 

Shuster's  Gem,  Most  of  the  reports  of  this  variety  have  been  more  or 
less  favorable,  but  it  has  not  proven  satisfactory  here,  as  the  plants  have 
not  been  vigorous.  It  is  quite  unproductive,  and  rather  soft  and  poor  in. 
quality  of  fruit. 

Stayman  No.  1  is  a  vigorous  plant;  season  medium;  fruit  rather  small, 
produced  in  fair  quantities,  but  not  of  high  rank  in  quality  or  firmness. 
Seemingly  of  less  value  than  the  Orescent  and  other  old  sorts. 

Stimmel  No.  15.  A  promising  seedling  from  John  Stimmel,  Paris,  Ohio. 
Plants  vigorous  and  quite  productive;  berries  medium  to  large,  of  fair 
quality  and  firmness.  No.  20,  from  the  same  source,  is  not  quite  as  pro- 
ductive, but  is  of  superior  quality. 

Thompson  No.  23,  from  M.  T.  Thompson,  Rio  Vista,  Va.,  is  in  plant 
and  berry  much  like  Orescent,  but  is  bi-sexual  and  later  in  season,  besides 
being  of  better  flavor^  and  perhaps  somewhat  firmer.  Quite  promising. 
Nos.  9  and  12,  from  the  same  source,  seem  less  promising,  but  with  longer 
trial  may  show  some  valuable  qualities. 

Townsend  No.  19  is  vigorous  in  plant,  foliage  healthy,  fruit  large,  quite 
firm,  very  good  in  quality,  and  quite  productive.  Well  worth  planting  ab 
a  late  variety,  either  for  home  use  or  market.  As  grown  here  it  is  more 
productive  and  a  better  shipping  berry  than  Eureka,  from  the  same  source. 

Van  Deman,  a  vigorous  bi-sexual  sort  from  Arkansas.  Plants  quite 
vigorous  and  healthy;  ripens  with  Wilson.  Fruit  large,  regular,  quite 
fina  and  of  fair  quality.  Quite  productive  in  1890,  but  injured  by  frost 
last  year.     Well  worthy  of  a  trial. 

Waldron  was  sent  by  Ohas.  Waldron,  of  Ohio,  and  has  now  been  grown  for 
three  years.  Plants  strong  and  healthy;  season  late.  Fruits  medium  to  large, 
regular^uite  firm  and  of  good  quality;  above  the  average  in  productive- 
ness. Wnile  it  has  shown  itself  less  promising  than  some  of  the  other 
sorts  here  it,  as  a  rille,  succeeds  well  on  rich,  rather  heavy  soils. 

Walton,  from  C.  B.  Homer,  Mt.  Holly,  N.  J.,  is  a  medium  sized,  vigor- 
ous plant,  and  this  year  seemed  to  set  more  fruit  them  it  could  mature.  As 
a  consequence,  the  berries  were  rather  small.  Fair  in  productiveness,  firm- 
ness and  quality;  season  medium.     Needs  longer  trial. 

Warfield  No.  2,  is  a  very  promising  early  sort,  ripening  with  Orescent, 
which  it  surpasses  in  value,  as  it  carries  out  the  season  better,  and  it  is 
fully  as  large,  and  better  in  quality. 

Woolverton  was  perhaps  the  best  of  Little's  seedlings  as  tested  here  in 
1890,  but  the  frost  reduced  the  crop  in  1891.  Fruit  large,  long,  conical, 
with  distinct  shoulder.     Quite  firm  and  of  good  quality.     Valuable. 

Yale.  Growth  moderate,  and  plants  make  few  runners.  Productive- 
ness fair,  very  firm  and  of  excellent  quality.  Where  sufficiently  product- 
ive, it  would  be  an  excellent  shipping  variety. 

SUMMARY. 

Of  the  extra  early  sorts,  Beder  Wood,  Lovett,  and  Van  Deman  are  most 
promising,  to  be  followed  by  Haverland,  Pearl,  Parker  Earle,  Bubach  No. 
5,  D.  AD.  and  Orescent  xGlendale.  As  late  sorts  Belle,  Florence  and 
Gaudy  succeed  best  here. 
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For  home  nse,  a  selection  can  be  made  of  the  best  flavored  of  the  above 
sorts,  that  will  furnish  a  supply  of  fruit  through  the  season.  The  Belmont 
might  be  added  on  account  of  its  superior  quality. 

RASPBERRIES. 


The  following  tables  show  the  behavior  of  a  large  part  of  the  rasp- 
berries that  have  been  under  cultivation  for  more  than  three  years.  A 
considerable  number  of  new  sorts  were  planted  in  1890  and  1891,  but  it  is 
too  early  to  judge  accurately  of  their  value.  A  brief  note  concerning 
some  of  the  more  promising  sorts  may  be  of  interest 

Cromwell,  a  seedling  from  Connecticut,  is  in  most  respects  similar  to 
Souhegan,  and  has  thus  far  seemed  more  healthy  emd  somewhat  more 
productive. 

Lovett  which  is  also  of  the  same  class,  is  perhaps  somewhat  more  spread- 
ing, and  may  take  the  place  of  Souhegan. 

Of  the  red  varieties,  Royal  Church,  from  Ohio,  is  one  ^f  the  most 
promising  sorts. 


RASPBERRIES— Black  and  Hybrids. 


ABBBKTZATIOM8. 


SIM. 


m.  medium. 
1.  large. 


Form. 

r.  roond. 
o.  ovate, 
i.  irregular. 


Color. 


b.  black, 
p.  porple. 
y.  yellow. 


pa.  pabeBoent. 


Fongos  (AnChraonon). 

a.  dear. 

b.  slightly  affected, 
o.  badly  affected. 


Variety. 

2 

it 

i 

1, 

1 

HI 

1 

i 

1 

^ 

1 

'4- 

Acme - 

8.6 

7 

i 

8 

5 

8 
5 
8 
7.5 

8.6 

6 
7 

L 

9.5 

7 
7 
7.5 

7 
8 

Jane  10. 
"     U. 
'•       3. 
"       3. 
"       3. 

"       1. 
"       «. 
••     10. 
'•       8. 
3. 

'*     a. 
"     a. 

"       8. 

1. 

"       8. 

"       3. 
"      13. 
"       2. 
"       4. 
1- 

July  7... 
"11.. 
•*     1.. 
•*     6.. 
"     5.. 

Jane  29. 

"     29. 

Jaly  7.. 

•'     i'.l 

"     6.. 
»•      1.. 
'*     6.. 
"     9.. 
"     6.. 

Jane  29. 
Jaly  8.. 
Jane  27. 
Jaly  6.. 
Jane  29. 

Jaly  21.. 

"    81.. 
"    31.. 
"    22.. 

*'    20.. 
••    21.. 
•*    31 
"    22.. 
'*    20.. 

"    24.. 
*'    28.. 
*'    28.. 
"    28.. 
'*    26.. 

"    19-. 
"    81.. 
*'    20.. 
•'    31.. 
"    18.. 

6 
8 
7 
9 
9Ji 

9 
6 

8 
8 
8 

9.5 
7 

9.5 
9 
10 

6 

9.5 

9Ji 

7 
9 

m 
m 
m 
m 
m 

m 
s  m 
1 

m 
ml 

m 

1 

m 

1 

1 

ml 

1 
m 
m 
m 

r  o 
ro 

b 

Sb 

bpa 
bpa 
bga 

bpu 
lypu 
b  pa 
bgu 

b« 

9 
8 
9 
8 
7 

7 

9.5 

6 

7 

9 

8 
8 
8 
6 
6 

6 
9 
8 
7 
8 

a 
c 

0 

c 
b 

b 
c 
c 
b 
be 

b 
c 
c 
b 
c 

c 
c  c 
c 
b 
b 

0. 

Ada 

0. 

CcHinan 

60. 

Caroline 

40. 

Ont^nnlal 

1. 

Doolittle 

8. 

DaTison*B  Thomlees 

10. 
0. 

Hawkins 

4. 

Hiloom 

0. 

Keiingg 

80. 

ter*s%^^  White.:.. 

Mammoth  Clnster 

N4fmaha 

8. 
2. 
5. 

Ohio 

4. 

Pride  of  the  West 

Shaffer 

5. 
0. 

Soqheg«»i .            ... 

0. 

Bweet^Home 

8. 

wS..7.!7!::::::::::::: 

8. 

Prom  the  table  it  will  be  seen  that  Souhegan,  Tyler  and  Doolittle  still 
stand  at  the  head  of  the  list  of  the  early  black  caps;  Hopkins  follows  in  a 
few  days.  Of  the  later  kinds  Gregg  and  Nemana  are  among  the  best. 
Centennial,  Kellogg  and  Mammotu^Clnster  are  smaller  berries,  bnt  the 
plants  are  hardy  and  productive;  Ohio  is  particularly  valuable  for  evapor- 
ating and  will  grow  in  many  localities  where  other  kinds  fail.    Shaffer  is 
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a  strong  grower,  very  prolific  and  the  large  showy  fruits  are  excellent  for 
preserving.  The  color  is  not  particularly  attractive,  and  the  flavor  i& 
peculiar;  a  demand  for  it  can  soon  be  secured,  and  it  should  be  very 
largely  planted.     For  home  use  a  few  plants  of  Caroline  will  be  useful. 


RASPBERBIES-RxD. 


ABBBETIATIOlfB. 


SIse. 

f\>rm. 

B.  sniftll. 
m.  mediam. 
1.  large. 

r.  ronnd. 
0.  conical, 
o.  ovate. 

d.  dark, 
r.  red. 
p,  purple. 

Color. 


o.  orange, 
b.  bright. 


Fungus  (AnthracnoM). 

a.  free. 

b.  slightly  affected, 
o.  badly  affected. 


Variety. 

i 

i 

1, 

3 

1 

1 

1 

Amazon „. 

6 

7.5 

4 

7 
7 

7.5 
6 
9 

2 

7 

5 

8 
5 
8 
6 

9 
8 
8 
5 
4 

6 
8 
7 
5 

7 

7 
7.5 
5 
5 
9 
7.5 

Jane  9 
•'     U 
"       8 
"     12 
"     12 

"     12 
"       3 
"     12 
"      13 
••      10 

"  U 
1 

"  8 
8 

"       8 

"       1 
"     11 
8 
**      10 
"       1 

"       9 
♦•     10 
"       2 
"       3 
"      10 

"       5 
"      10 
1 
•♦       9 
"       8 
"       1 

Jnly    9 

Joly    8 
'*       ft 

Jane  30 

"     28 

Jnly    7 

Jane  29 

Jaly    7 
Jane  30 
"     29 
Jane  29 
Jnly    7 

Jane  23 
"     29 
••     29 

Jane  28 

Jane  29 
••      27 
••      20 
•'      30 

"      29 

"      29 

»•      28 

Jaly    7 

Jane  27 

Jnly  24 
^  22 
'•      20 
"     21 
♦•      28 

"      22 
"      20 
"      81 
••      23 
*•      20 

"      26 

"      22 

"      21 

"      23 
u      24 

"      21 
"      80 
•'      81 
"      25 
-      22 

"      21 
"      22 
'•     21 
"      28 
"      21 

•*      28 
"      28 
•*      20 
••      23 
•*      22 
"      22 

9 

8 

8 
6 
8 
6 
6 

10 
10 
9 
9 

8 

8 
5 
7.5 
5 
7 

5 
6 
9 

4 
5 
9 

8  m 
m 
1 

1 
m 

m 

8 
1 
1 
1 

T 

m 
8-m 
m 

8 

m 

m-1 
1 

m 
m 

1 

m 
m 

m-1 

1 

m 

m 
m-1 
m-1 

r  0 
r  0 
r  0 
r  0 
ro 

r  o 

r 
r  c 

o 
r  c 

r 
r  0 

r 
r 
r 

r 

r 
r  c 
r  o 
r  o 

r 
o 
r 
r 
r  0 

r 
r  c 

o 

r 
r  c 
r  o 

dr 
dr 

d% 

br 
d'c 

dpr 
d% 

br 
dr 

pr 

9 
8 
10 
9 
9 

8 
7 
8 
9 
9 

9.5 

7 
8 
8 
7 

9.5 
8 
7 
9 

9.5 

6 
9J& 
6 
9 
9 

5 

6 

•i 

9 
9 

a 
b 

00 
0 

b 

b 
o 
b 
b 
b 

c 
b 
b 
bo 
c 

b 
b 
b 

0 
0 

bo 

b 

ab 

0 

b 

0 

b 
c 
c 
b 
b 

0. 

Prnndywine 

0. 

RtSSTa 

0. 

Bnrlington.    ..      

5. 

CanadflT 

9. 

Catawiflffa       

0, 

Crimson  Beanty 

6 

Cothbert     ...'.    

0. 

Diadem 

0. 

Heebner.... 

0. 

Herstine 

0. 

Highland  H«»tly 

8 

Henrietta  .. 

2 

Lost  Rabies. 

1. 

Marlboro 

0. 

M{<*h{«»i  l^nriy     

0. 

Mille?8  Woodland 

Mont^lair 

0. 
10. 

Niagara 

2 

Pamell                

9. 

phiifyiAiphia 

1 

Qaeec 

0. 

4. 

Reder ....::. 

0. 

Eed  Gloster 

0. 

Scarlet  Gem .._ 

2. 

Surprise — - 

2. 

l^oott    ..            

00. 

Thwack 

rumor.  ..            

1. 
1. 

Welch 

1. 

Of  this  comparatively  long  list  of  varieties  not  more  than  three  or  four 
are  really  valuable  here. 

Michigan  Early  and  Hansell,  which  in  plant  and  fruit  have  many 
points  in  common,  are  among  the  best  early  red  varieties;  Outhbert, 
although  slightly  tender  here,  is  our  best  sort  for  the  main  crop;  Marlboro 
in  some  places  is  an  excellent  market  variety,  but  it  does  not  prove  profit- 
able here;  on  account  of  their  hardiness,  Turner  and  Thwack  seem  suited 
to  cultivation  in  sections  unfavorable  to  fruit;  Golden  Queen  is  much  like 
Cuthbert  except  in  the  color  of  the  fruit,  and  would  be  valuable  for  home 
use. 


Digitized  by 


Google 


HORTICULTURAL  DEPARTMENT.  325 


II.-MISOELLANEOUS  FBUIT  NOTES. 

lu  addition  to  what  is  being  done  in  the  way  of  testing  fruits  here  and 
at  South  Haven,  we  also  have  under  trial  in  more  than  fifty  places  in  the 
State,  smaller  collections  of  fruits  both  large  and  small,  that  should  also 
be  of  much  value  to  us. 

RUSSIAN  FRUITS. 

In  the  northern  counties,  away  from  the  lakes,  the  ordinary  varieties  of 
apples  have  not  been  found  sufficiently  hardy,  and  in  order  to  test  the 
value  of  Bussian  fruits  in  these  regions,  over  fifty  varieties  of  apples, 
besides  smaller  numbers  of  pears,  cherries  and  plums  have  been  planted. 
The  principal  orchard  is  at  Ctrayling,  Crawford  county,  and  contains  over 
300  trees,  of  varieties  especially  selected  for  their  hardiness.  Some  of 
these  trees  have  now  been  plantea  three  years,  and  I  have  yet  to  learn  of 
-any  injury  from  winter  killing,  while  the  results  in  the  same  sections  with 
oroinary  nursery  trees  have  been  quite  disastrous. 

Most  of  the  varieties  have  been  fruited  in  Iowa  by  Prof.  J.  L.  Budd 
and  others,  and  are  said  to  compare  favorably  in  productiveness,  size  and 
quality  with  our  best  varieties. 

Most  of  the  kinds  are  from  Eastern  Bussia,  and  Western  Siberia,  where 
they  succeed  admirably  on  the  dry  sandy  plains,  and  in  a  climate  far  more 
.severe  than  they  will  need  to  undergo  in  Michigan. 

THE  STATION  ORCHARDS. 

The  collection  of  fruits,  both  large  and  small,  is  quite  complete,  and  it 
is  proposed  each  year  to  add  such  new  varieties  as  are  deemed  worthy. 

Of  apples  we  now  have  about  350  varieties  in  the  station  orchard;  of 
these  some  50  kinds  are  in  bearii^,  and  the  others  have  been  planted  from 
one  to  seven  years,  mostly  in  1890. 

The  pears  number  75  varieties,  40  of  which  have  borne  fruit  There 
are  sixty  sorts  of  plums,  including  all  the  leading  European,  Japanese, 
American  and  Chickasaw  varieties;  the  cherries  number  50  varieties,  and 
the  peaches  about  60;  besides  apricots,  quinces,  etc. 

CARE  OF  ORCHARDS. 

The  orchards  are  for  the  most  part  kept  in  cultivation,  those  of  bearing 
age  being  without  cropa  The  cost  of  this  cultivation  is  very  slight,  as  we 
go  over  the  ground  once  in  ten  days  or  two  weeks,  from  May  1,  to  August 
15,  with  an  Acme  harrow  or  Pearce  orchard  cultivator;  the  soil  is  thus 
stirred  to  a  depth  of  two  or  three  inches,  and  acts  as  a  mulch  to  conserve 
the  moisture,  while  the  frequent  cultivation  gives  the  weeds  no  chance  to 
Btart 

As  an  experiment,  some  ten  rows  in  the  old  apple  orchard  have  been 
kept  in  sod  for  two  years,  and  the  effect  has  been  very  marked,  both  in 
the  growth  of  the  trees  and  the  appearance  of  the  foliage.  It  is  yet  to« 
early  to  see  what  effect  it  will  have  on  the  number  and  size  of  the  fruits. 
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FERTILIZERS  FOR  ORCHARDS. 

As  a  fertilizer  we  have  made  use  of  nnleached  wood  ashes.  On  most 
soils  no  other  fertilizer  need  be  used  for  a  number  of  years,  but  on  light 
or  exhausted  soils  the  application  of  i>erhaps  twenty  loads  of  decomposed 
stable  manure,  or,  if  this  cannot  be  obtained,  of  fifty  pounds  nitrate  of  soda 
and  two  hundred  pounds  of  fine  ground  bone  per  acre  which,  with  one 
hundred  bushels  of  ashes,  will  make  a  complete  fertilizer.  In  c€ise  the 
fresh  ashes  cannot  be  obtained,  two  or  three  times  the  quantity  mentioned 
of  leached  ashes  would  have  a  marked  effect.  Wood  ashes  have  a  tendency 
to  solidify  and  compact  the  soil,  hence  they  are  excellent  on  light  land,  but 
care  should  be  taken  not  to  use  them  to  excess  On  heavy  soils. 

Coal  ashes  have  a  similar  effect  on  the  physical  condition  of  sandy  soils, 
and  may  be  used  for  this  purpose,  but  they  do  not  furnish  any  food  for 
plants,  that  is  of  value. 

For  young  trees,  the  quantities  mentioned  are  much  too  large,  unless 
the  fertilizers  are  to  be  applied  broadcast  for  other  crops,  but,  in  old  bear- 
ing orchards,  the  amounts  can  often  be  increased  with  profit,  and  it  should 
be  spread  over  the  entire  soil,  as  the  feeding  roots  of  the  plants  are,  for 
the  most  part,  outside  a  circle  ten  feet  in  diameter  drawn  around  the  tree. 

Where  potash  is  needed  in  the  soil,  as  is  frequently  the  case  with  bear- 
ing orchards,  and  wood  ashes  cannot  be  obtained,  it  can  be  secured  as 
muriate  or  sulphate  of  potash.  These  are  waste  materials  from  German 
salt  mines,  and  sell  at  about  $40.00  per  ton  for  the  muriate  and  $25.00  for 
the  latter,  the  price  varying  with  the  amount  of  potash  they  contain.  It  is 
from  these  salts  that  the  manufacturers  of  the  high  grade  commercial  ferti- 
lizers obtain  their  potash. 

Two  hundred  pounds  of  muriate  of  potash  will  supply  an  abundance  of 
potash  for  a  bearing  orchard,  if  the  soil  is  moderately  rich,  while  a  much 
smaller  quantity  will  generally  have  a  very  marked  effect  on  young  trees. 
The  other  materials  most  likely  to  be  needed  by  trees,  and  in  fact  by  all 
crops,  are  nitrogen  and  phosphorus,  and  in  case  stable  manure  is  not  readily 
obtainable  to  supply  them,  recourse  can  often  be  had  with  profit,  to  chemi- 
cal fertilizers.  As  a  rule,  the  best  source  for  nitrogen  is  in  the  form  of 
nitrate  of  soda  or,  as  it  is  commonly  called.  Chili  saltpetre.  This  costs 
from  $45.00  to  $50.00  per  ton  at  the  sea-board,  and,  as  not  over  100  pounds 
per  acre  are  usually  required,  the  expense  is  not  greai  Among  the  other 
materials  rich  in  nitrogen,  are  sulphate  of  ammonia,  a  waste  product  of 
gas  houses,  and  dried  blood,  etc.,  from  slaughter  houses. 

As  a  source  of  phosphoric  acid,  fine  ground  bone  is  largely  used, 
although  dissolved  bone  black  will  give  quicker  effects. 

From  200  to  400  pounds  of  these  materials  per  acre  should  be  enough. 

As  a  formula  for  mixing  the  above  materials,  for  an  acre  of  apples  or 
other  fruits,  we  would  then  have 

50  to  100  pounds  nitrate  of  soda. 
100  to  200  pounds  muriate  of  potash. 
200  to  400  pounds  ground  bone. 

If  50  to  100  bushels  of  unleached  wood  ashes  could  \he  obtained,  they 
would  more  than  take  the  place  of  the  potash,  and  would  supply  perhaps 
one-half  of  the  phosphoric  acid  required. 
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Before  using  any  chemical  fertilizers  to  any  extent,  it  is  well  to  test  the 
the  effect  of  each  of  the  above  materials  on  separate  plats,  in  order  to 
learn  if  they  have  any  effeci  Oftentimes  one  or  more  of  them  will  be 
found  to  be  present  in  suflSciently  large  quantities,  and  if  more  was 
applied  it  would  only  be  wasted. 

The  soluble  chemicals  should  only  be  applied  in  the  spring,  or,  better 

Set,  after  growth  has  commenced;  they  should  generally  oe  scattered 
roadcast,  and  harrowed  or  dragged,  rather  than  plowed  in.  Precautions 
should  be  taken,  not  to  bring  these  chemical  fertilizers  in  contact  with  the 
roots  of  trees,  as  the  results  might  be  disastrous. 

L.  R.  TAFT. 

AOBIOyLTUBAL  COLLBGE,   MiCH.,  ) 

March  i,  1892.  \ 


NO.  82.    CHEMICAL  DEPARTMENT. 
SUGAK  BEETS  IN  MICHIGAN. 

The  project  of  establishing  a  new  industry  in  our  country  which  shall 
diversity  farm  crops,  afford  a  new  cash  crop  and  thus  break  the  monopoly 
of  wheat  raising,  contribute  to  the  production  of  a  material  everywhere  in 
demand  and  of  universal  consumption,  and  stop  the  outflow  of  $100,000,- 
000  of  gold  yearly  from  our  country,  has  naturally  awakend  the  general 
interest  of  our  people  and  especially  of  the  farmers. 

The  government  has  shown  a  deep  interest  in  promoting  the  production 
of  sugar  to  supply  our  own  wants  within  our  own  borders.  The  cane  sugar 
of  Louisiana  has  been  protected  by  a  heavy  tariff  for  a  long  time;  aid  was 
also  extended  to  the  production  of  sugar  from  sorghum,  and  our  State  for 
five  years  offered  a  bounty  of  two  cents  a  pound,  on  sorghum  sugar.  But 
the  area  for  sngar  cane  is  too  small,  and  the  difficulties  in  extractinj^  crys- 
tallized sugar  from  sorghum  were  too  great  to  obtain  a  full  supply  of  sugar 
for  our  people  from  these  sources. 

The  gcfvemment  has  now  directed  its  attention  to  the  development  of 
sugar  from  sugar  beets,  and  offered  a  bounty  of  two  cents  a  pound  on  all 
sugars  made  in  our  country,  at  the  same  time  removing  the  tariff  from  sugars 

{roduced  in  countries  that  reciprocate  trade  with  us  in  our  own  products, 
n  this  way  the  beef,  pork,  flour,  etc.,  which  were  excluded  from  many 
European  countries,  are  now  exported  under  favorable  conditions,  and 
farm  products  will  find  a  wide  market  in  consequence  of  the  wise  fore- 
sight of  the  government  in  insisting  upon  reciprocity  in  trade,  of  which 
the  farmer  will  reap  the  benefit 

Let  us  briefly  glance  at  some  of  the  sources  of  the  sugar  supply. 

SUGAR   CANE. 

For  a  long  time  the  world  derived  almost  the  whole  of  its  sugar  from 
sugar  cane,  till  we  came  to  regard  this  cane  as  the  only  source  of  sugar  for 
general  use.  But  the  cane  is  a  tropical  plant  and  can  be  successfully 
grown  only  where  frost  is  unknown  for  at  least  ten  months  of  the  year. 
The  area  of  production  is  therefore  limited,  while  the  area  of  consumption 
is  world-wide.     The  relative  production  of  sugar  from  cane  has  been 
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steadily  declining  till  only  about  two-fifths  of  the  world's  supply  comes 
from  sugar  cane. 

The  cane  requires  a  rich  soil  and  laborious  cultivation  in  an  exhausting 
climate,  and  frost  is  its  limiting  factor  under  conditions  otherwise  favorable 
for  its  growth. 

The  related  plant,  sorghum,  requires  a  warm  climate  for  its  best  devel- 
opment, is  easily  injured  by  frost,  and  contains  so  large  a  proportion  of 
non-saccharine  substances  in  its  juice  that  it  is  impossible  to  obtain  in 
crystalline  form  all  the  sugar  it  contains.  With  reluctance  the  eflPort  to 
make  sugar  from  sorghum  is  being  abandoned. 

MAPLE  SUGAR. 

Maple  sugar  was  the  main  reliance  of  the  pioneers  in  the  hard  wood  regions 
for  their  supply  of  sweet.  Where  the  maple  was  a  leading  forest  tree,  it  was 
a  very  simple  matter  to  secure  a  supply  of  excellent  sugar.  No  costly  appa- 
ratus or  technical  skill  was  reauired — no  powerful  mill  to  grind  the  trees,  or 
diffusion  battery  to  separate  the  sap,  or  vacuum  pan  to  boil  it  down.  As 
Moses  smote  the  rock  and  the  waters  flowed,  the  farmer  tapped  the  tree 
and  the  sweet  waters  flowed,  containing  almost  nothing  but  sugar,  and  only 
requiring  the  evaporation  of  the  water  to  obtain  the  sugar.  The  sugar 
season  came  when  there  was  little  to  do  on  the  farm,  and  there  was  almost 
no  outlay  except  for  labor  and  firewood.  Cheap  as  was  the  process,  the 
amount  made  in  this  State  was  never  large — ^less  than  three  and  a  half 
million  pounds  in  1880,  and  this  had  fallen  to  less  than  two  million  pounds 
in  1884,  and  I  doubt  that  a  million  pounds  will  be  made  this  spring. 

Sugar  orchards  are  fast  disappearing  save  as  parts  of  the  wood  lot. 
Land  is  too  valuable  and  maple  timber  too  costly  to  compete  with  refined 
sugar  at  four  and  a  quarter  cents  a  pound. 

BEST   SUGAR. 

To  the  world's  surprise  and  to  the  disgust  of  the  tropics,  the  colder  half 
of  the  temperate  zone  has  become  the  sugar  producer  for  the  race  through 
the  sugar  beet  Three-fifths  of  the  world's  supply  of  sugar  is  ncJw  made 
from  beets,  and  the  proportion  will  soon  be  larger  stilL  The  cold  temper- 
ate zone  embraces  a  vast  area  of  rich  soil  adapted  to  the  highest  devel- 
opment of  saccharine  materials  in  the  beet,  and  is  also  the  zone  of  energy 
and  work.  The  beet  that  formerly  contained  but  six  per  cent  of  sugar,  only 
half  of  which  could  be  obtained  in  form  of  crystals,  has  been  improved  by 
cultivation  and  selection  till  it  rivals  the  tropical  cane  in  its  content  of 
sugar.  All  the  preliminary  investigation  and  experimentation  necessary 
to  bring  a  new  manufacture  into  successful  operation,  have  been  made  in 
Germany  and  France.  The  technical  skill  and  the  machinery  for  such 
work  are  already  secured  in  Europe,  and  America  can  enter  in  and  possess 
this  rich  land  of  promise  of  industrial  pursuit,  not  "  flowing  with  honey," 
but  stacked  with  sugar.  The  years  of  anxious  and  hesitating  trial  in  an 
unknown  pursuit,  and  the  waste  of  money  in  developing  suitable  machinery 
and  appliances,  are  all  saved  to  the  American  planter  and  manufacturer. 

WHAT  HAS  BEEN  DONE  IN  UNITED  STATES. 

In  years  past  a  number  of  factories  for  making  sugar  from  beets  have 
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been  built  in  this  country,  but  they  have  been  abnoet  uniform  failures 
financially.  The  machinery  employed,  the  water-supply,  or  the  quality 
and  quantity  of  beets,  have  resulted  in  loss  and  failure.  But  with  larger 
experience,  better  machinery  and  greater  technical  skill,  the  tide  has 
turned,  and  six  large  sugar  plants  are  now  in  successful  operation,  three 
in  California,  Alvarado,  Watsonville  and  Chino;  two  in  Nebraska,  Grand 
Island  and  Norfolk;  and  one  in  Utah  at  Lehi.  The  three  Oalifomia 
factories  have  made  this  season  8,000,000  pounds  of  sugar  of  first  quality. 
If  we  estimate  the  same  product  hmm.  the  three  other  factories,  we  have 
16,000,000  pounds  of  sugar — 8,000  tons.  But  this  is  only  a  drop  in  the 
bucket  when  we  consider  the  1,500,000  tons  annually  consumed  in  the 
United  States.  Against  our  six  factories  France  has  317  and  Germany 
and  Austria  nearly  600  sugar  works.  We  need  to  reinforce  our  sugar 
factories  by  the  multiplication  table  if  we  would  supply  our  people  with 
sugar. 

WHAT  A  SUGAB  FAOTOBY  INVOLVES. 

I.  A  large  capital  for  the  purchase  of  costly  machinery  which  will  lie 
idle  for  more  than  half  the  year.  There  is  no  use  in  entering  into  com- 
petition with  the  sugar  makers  of  the  world  with  their  wonderful  labor- 
saving  machinery,  by  the  use  on  our  part  of  cheap  but  inefficient  appliances. 
Some  persons  have  written  to  me  suggesting  the  use  of  a  cider  mill  and 
sheet  iron  evaporator  to  make  beet  sugar.  Too  cheap  and  hence  to  costly! 
I  have  seen  good  boards  made  by  two  men  with  a  whip-saw,  but  they 
could  not  successfully  compete  with  a  set  of  gang  saws  driven  by  100 
horse-power  engine.  It  is  only  by  the  use  of  the  most  perfect  labor-saving 
machinery  reducing  the  wf^^e  cost  to  the  lowest  limit,  and  at  the  same 
time  securing  the  best  possible  product  in  the  sugar,  that  we  can  compete 
with  the  world  in  this  industry.  When  the  steam  engine  with  its  pumps, 
scrubbers,  slicers,  filters,  vacuum  pans  and  centrinieals,  performs  the 
work  of  300  men,  we  can  hardly  compete  with  such  appliances  even  if  the 
300  men  would  work  for  nothing,  sayine  nothing  about  paying  them  $450 
a  day  for  wages.  When  Nebraska  and  Oalifomia  turn  out  refined  sugar  as 
their  only  market  product,  Michigan  cannot  affort  to  make  brown  sugar 
for  sale.  In  this  business  we  must  come  squarely  to  the  front  or  fall  far 
in  the  rear.  To  come  to  the  front  we  mast  nave  the  best  machinery  in  the 
world,  and  this  will  cost  a  large  sum  of  money. 

II.  The  factory  must  have  an  abundant  supply  of  beets  for  the  working 
season,  from  the  time  the  beets  are  fit  to  work  in  the  factoiy  till  work  is 
closed  by  cold  weather.  An  efficient  factory  will  work  up  300  to  360  tons 
of  beets  a  day.  The  usual  estimate  is  that  it  will  require  3,000  to  3,500 
acres  of  beets  to  stock  a  factory.  The  manager  must  safely  count  upon  a 
good  supply  of  beets  year  after  yftar  before  he  can  safely  establish  a  plant 
for  making  sugar. 

III.  The  beets  must  be  so  rich  in  sugar  as  to  pay  the  cost  of  manufact- 
ure and  yet  leave  a  margin  of  profit  in  the  quantity  of  sugar  produced.  A 
beet  that  contains  less  than  ten  per  cent  of  sugar  in  its  juice  will  not  pay 
for  working,  and  the  manufacturer  will  ask  for  12  per  cent  as  the  minimum 
of  sugar  in  the  juice.  The  larger  the  amount  or  sugar,  the  greater  the 
profit  in  working  the  beet,  and  the  higher  the  price  paid  for  the  beets. 

IV.  The  mantdEacturer  will  insist  upon  a  good  supply  of  water,  railroad 
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facilities  for  shipment,  to  bring  in  coal  and  limestone  and  other  supplies, 
and  for  sending  abroad  his  sugar  and  molassea 

This  is  a  brief  outline  from  the  manufacturer's  standpoint. 

THE  FABMER'S  side. 

Let  us  turn  over  a  leaf  and  look  at  the  farmer's  side  of  this  subject 
Unless  there  is  a  promising  outlook  from  his  standpoint,  we  may  as  well 
drop  the  subject  of  sugar  beets. 

1.  He  wants  to  know  that  his  soil,  climate  and  locality  are  suited  to  the 
raising  of  sugar  beets.  He  requires  the  kindly  assistance  and  helping 
hand  of  nature  in  this  work  and  not  a  struggle  against  unfavorable 
conditions. 

2.  He  wants  reasonable  assurance  that  the  crop  will  pay  him  a  good 
profit  above  cost,  and  not  abandon  crops  with  which  he  is  familiar  and 
whose  value  he  knows,  for  a  new  crop  of  whose  value  he  is  uncertain, 
unless  he  can  safely  count  upon  advantages  for  himself  and  farm  by  the 
change. 

3.  He  wants  to  be  sure  of  a  cash  crop  and  a  steady  market  To  be 
reasonably  sure  on  these  points  his  land  must  be  so  near  the  factory  that 
the  cost  of  carrying  the  beets  to  the  market  or  factory  shall  not  eat  up  the 
profits.  If  we  count  the  arable  land  of  a  farm  as  one-third  the  surface, 
then  one  townshij)  would  be  sufficient  to  supply  a  factory  and  leave  the 
hauling  distance  within  paying  limits. 

There  are  certain  compensations  incidental  to  this  subject  which  will  be 
noticed  later  in  the  discussion. 

It  will  thus  be  seen  that  there  are  several  q^uestions  to  be  settled  before 
a  prudent  farmer  will  go  extensively  into  raising  sugar  beets.  Nowhere 
is  the  admonition  of  Davy  Crockett  "  Be  sure  you  are  right  then  go  ahead" 
more  timely  than  in  great  operations  on  the  farm.  Many  papers  have 
said  that  Dr.  Kedzie  urged  farmers  to  go  into  sugar  beet  raising.  Noth- 
ing of  the  kind.  On  the  contrary  I  have  urged  them  to  make  tests  in  a 
small  way  to  see  if  the  crop  would  be  profitable,  and  assured  them  that 
the  experiment  station  would  give  assistance  in  settling  this  question. 

It  was  to  definitely  settle  this  question  that  tests  of  sugar  beets  were 
encouraged  in  all  parts  of  the  state  and  the  work  of  the  chemical  depart- 
ment of  the  experiment  station  has  been  mainly  turned  in  this  direction 
for  the  past  season. 

By  direction  of  the  board  of  agriculture  more  than  1,600  pounds  of  the 
best  sugar  beet  seed  was  imported  from  France,  and  distributed  in  large 
or  small  packages  to  every  one  who  applied  and  promised  to  plant  the  seed 
and  cultivate  the  beets  according  to  printed  directions,  and  furnish  a 
report  of  results  of  the  trial  and  send  beets  for  analysis.  The  seeds  were 
sent  free  of  expense  and  the  analysis  with  no  cost;  but  the  persons  send- 
ing the  beets  were  asked  to  pay  the  expense  of  sending  the  beets.  Seed 
was  sent  to  nearly  400  persons  in  this  State,  with  directions  in  regard  to 
planting  and  cultivating  and  a  form  for  making  report  of  the  results.  The 
expei-iment  station  wanted  te  gather  the  exact  facts  in  regard  to  the 
conditions  of  soil  and  climate  in  this  State  in  regard  te  the  growth  of 
sugar  beets.  If  for  any  cause  a  locality  was  unsuited  te  their  growth 
because  of  unfavorable  climate  or  unsuitable  soil,  the  fact  should  be 
reported  and  made  a  part  of  the  record.  Some  persons  seem  te  feel  that 
no  report  should  be  expected  unless  they  had  a  successful  crop  and  could 
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brag  of  big  results.  If  drought  is  liable  to  prevent  a  good  crop  in  any 
district,  that  fact  should  be  fully  known  and  considered.  We  desired 
to  know  every  condition,  favorable  or  unfavorable,  for  the  growth  of 
sugar  beets. 

Others  have  raised  the  beets  and  sent  samples  for  analysis  with  no 
information  about  time  and  manner  of  planting,  kind  of  soil,  yield  j)er 
acre,  or  cost  of  crop.  The  very  information  for  which  alone  the  college 
undertook  this  work  is  withheld,  and  the  value  of  the  experiment  so  fer 
as  the  college  is  concerned  is  absolutely  nothing.  Tet  these  parties  are 
clamorous  to  have  the  beets  analyzed  and  the  results  sent  to  them  at  once. 
Such  reports  are  food  for  the  waste-baskei  Others  still  have  made  full 
reports,  but  have  not  followed  instructions  about  planting.  Instead  of 
rows  eighteen  inches  apart,  and  beets  eight  to  ten  inches  in  the  row,  so  as 
to  produce  small  beets  rich  in  sugar,  they  have  planted  in  drills  three  to 
four  feet  apart,  and  the  beets  wide  apart  in  the  drill,  and  the  result  is 
overgrown  beets  weighing  four  to  seven  pounds,  and  containing  only 
seven  to  nine  per  cent  of  sugar,  instead  of  beets  of  one  pound  and  sixteen 
per  cent  of  sugar.  It  seems  that  some  persons  select  these  large  beets  to 
send  for  analysis,  whereas,  such  overgrown  beets  are  worthless  for  making 
sugar,  and  the  manufacturer  would  not  take  them  as  a  gift.  ISo  large  a 
proportion  of  the  samples  sent  for  analysis  are  made  up  of  these  monstros- 
ities, that  the  average  for  the  State  of  the  percentage  of  sugar  is  unques- 
tionably too  low.  Instead  of  an  average  of  13.39  for  40  counties  tnere 
would  be  an  average  of  15.  per  cent,  and  for  some  districts  still  more. 

On  the  whole,  this  has  been  a  *'  pursuit  of  knowledge  under  diflSculties." 
But  on  the  other  hand  there  have  been  a  large  number  of  farmers  who 
have  carefully  cultivated  the  crop  and  sent  in  valuable  reports,  giving  the 
information  desired,  which  will  be  of  great  value  to  the  State!  To  these 
men  I  express  my  gratitude  for  their  valuable  assistance. 

RESULTS  REACHED. 

Let  us  glance  at  some  of  the  results  reached  in  this  State: 
I.  Kind  of  soil  adapted  to  sugar  beets. — In  the  Bulletin  (71),  issued 
a  year  ago  on  this  subject  are  the  following  sentences:  "  Soils  containing 
an  excess  of  vegetable  matter  such  as  reclaimed  muck  beds,  or  containing 
excess  of  nitrates  or  materials  promoting  large  growth  of  tops  and  delay- 
ing the  ripening  process  in  the  fall,  are  not  suited  to  raising  beets  with  a 
large  percentage  of  sug^r.  Some  reclaimed  swamps  will  produce  a  large 
crop  of  beets,  but  containing  little  sugar  and  worthless  for  manufacturiDg. 
A  sandy  loam  or  clay  loam  with  an  open  porous  subsoil  is  well  suited  to 
sugar  beets."  Notwithstanding  the  warning  about  muck,  a  number  of 
persons  have  planted  the  sugar  beet  seed  on  mucky  lands,  with  the  result 
of  low  per  centage  of  sugar — as  low  as  5.41  per  cent  in  one  case,  and  in 
many  cases  below  9  per  cent — and  associated  with  so  large  an  amount  of 
gummy  matter  in  the  juice  as  to  render  the  extraction  of  the  sugar  diffi- 
cult. Such'  beets  are  good  for  fodder,  but  worthless  for  sugar.  Tet  so 
many  beets  of  this  class  have  been  sent  here  for  analysis  as  to  seriously 
lower  the  general  average  of  sugar  for  the  State. 

Where  open  and  porous  soil  has  been  planted  and  the  cultivation  promoted 
the  growth  of  small  beets  (1  to  2  pounds),  with  complete  ripening  and 
full  development  of  sugar,  the  results  have  been  uniformly  favorable, 
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producing  a  beet  containing  14  to  16  per  cent  of  sugar,  and  only  a  small 
amount  of  non-saccharine  material  in  the  juice. 

XL  Kind  of  Beet — Four  kinds  of  beet  seed  were  sent  out  for  trial. 
Pirst:  Vilmorin  Imperial  Improved:  Second,  Austrian  Wohanka:  Third, 
Klein  Wanzlebener,  Fourth,  White  Silesian.  The  first,  third  and  fourth, 
are  generally  cultivated  in  France  and  Germany  for  making  sugar;  the 
Austrian  Wohanka  was  added  to  this  list  because  it  is  a  new  variety,  and 
claims  of  extraordinary  content  of  sugar — as  high  as  twenty- two  per, cent, 
have  been  made  for  this  variety.  The  results  in  this  State  do  not  justify 
these  claims.  The  average  production  of  sugar  from  this  beet  in  this 
State  for  1891,  was  12.89  per  cent— the  highest  18.78  and  the  lowest  5.41 
{muck). 

The  White  Silesian,  was  the  original  sugar  beet,  is  still  cultivated,  and 
holds  a  good  rank  among  the  many  varieties  sprung  from  this  parent  stock. 
The  average  production  of  sugar  by  this  beet  the  paat  year  was  14.09  per 
cent,  and  the  average  of  tons  per  acre  reported  was  fifteen  and  a  half. 

The  Vilmorin  Imperial  Improved  is  a  favorite  with  sugar  makers.  It 
forms  a  fine  conical  beet,  free  from  large  branching  roots,  and  aflfords  a 
tuber  of  uniformly  good  quality.  The  average  of  sugar  in  the  beet  juice  was 
1438  per  cent,  and  the  average  of  tons  per  acre  was  fifteen  and  a  half.  It 
gives  the  best  promise  of  any  beet  tried  this  year. 

Klein  Wanzlebener y  is  smaller  than  the  other  varieties  tried,  but  is  an 
excellent  sugar  beet  The  average  of  sugar  in  its  juice  was  13.80  per  cent 
and  the  average  of  tons  per  acre  was  thirteen  and  three-fourths. 

If  we  take  the  averages  of  forty  counties  for  the  four  kinds  of  beets,  we 
find  fourteen  tons  per  acre,  and  the  average  estimated  cost  per  ton  $2.13. 
Some  of  this  would  appear  to  be  guess  work  when  we  find  the  range  of 
tons  per  acre  to  be  from  two  tons  to  forty-two,  and  the  cost  from  fifty  cents 
to  eight  dollars  a  ton.  A  very  careful  experiment  made  in  Hillsdale 
county  showed  a  jrield  of  eighteen  tons  per  acre  (and  at  a  cost  of  less  than 
one  dollar  a  ton),  and  I  am  satisfied  we  may  sarely  count  upon  eighteen 
tons,  with  good  soil,  well  distributed  rain  and  good  cultivation,  under 
such  conditions  we  may  also  safely  count  on  fifteen  per  cent  of  sugar  in 
the  beet  juice. 

The  Weathei\ — The  weather  is  a  controlling  factor  in  raising  cnJps.  No 
matter  how  suitable  the  soil,  how  good  the  seM,  or  how  careful  the  culti- 
vation, without  the  sunshine  and  the  rain«  we  labor  in  vain  in  trying  to 
raise  crops.  The  growing  season  for  1891  was  peculiar.  April  was  more 
than  two  degrees  warmer  than  the  average,  but  dry.  May  was  2.65'' 
warmer  than  the  average,  but  had  only  about  half  the  usual  rainfall;  June 
was  cool  for  the  last  half,  and  deficient  in  rain;  July  was  the  coldest  July 
known  in  28  years,  was  6.43"  below  the  average,  and  was  colder  than  June 
and  August  of  the  same  year.  It  will  long  be  known  as  the  cold  July.  It 
was  also  dry,  only  a  little  more  than  half  the  usual  rain.  August  was 
nearly  2°  colder  than  usual,  but  had  plenty  of  rain.  September  was  more 
than  4.5°  warmer  than  the  average.  The  average  of  j  the  seven  months, 
April  to  October,  1891,  was  only  about  half  a  degree  below  the  usual 
temperature.  Yet  the  heat  and  cold  were  distributed  abnormally;  it 
was  warm  when  it  should  have  been  cold,  and  cold  when  it  should  have 
been  hoi  The  rainfall  was  also  six  and  one-half  inches  below  the  average 
for  these  months. 

While  the  weather  was  unpropitious  at  the  college,  it  was  much  worse 
in  many  other  parts  of  the  State.     The  northern  and  northwestern  parts 
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of  our  peninsula  experienced  severe  drought  so  that  in  many  cases  the  beet 
seed  sowed  in  May  did  not  grow  till  the  rains  of  September  afforded  the 
needed  moisture.  Complaints  of  dry  weather  and  diminished  crop  of  beets 
as  a  consequence  came  from  many  localities,  but  the  greatest  damage 
seems  to  have  been  inflicted  in  the  northern,  northwestern  and  southwest- 
em  parts  of  the  State.  On  the  other  hand  the  southeastern,  eastern  and 
many  of  the  central  counties  of  the  State  escaped  the  blighting  influence 
of  the  drought. 

The  liability  to  prolonged  mid-summer  drought  is  a  serious  matter  as 
related  to  the  sugar  beet  industry,  and  should  receive  most  careful  atten- 
tion and  consideration.  It  would  be  folly  to  establish  a  beet  sugar  factory 
where  drought  might  close  up  the  works  any  year.  The  assurance  of  a 
permanent  supply  of  raw  material  year  by  year,  is  necessary  for  confidence 
in  business  undertakings  of  such  magnitude. 

DISTBIOTS  FAVORABLE  FOR  GROWTH  OF  SUGAR  BEETS. 

Some  opinion  will  be  demanded  about  the  fitness  of  different  parts  of  the 
State  for  growing  sugar  beets  as  a  regular  crop  for  manufacturing  sugar. 
The  reports  from  many  parts  of  the  State  are  so  meagre  and  impeiiect 
that  it  is  imprudent  to  express  an  opinion.  But  there  are  enough  reports 
from  four  districts  to  form  an  opinion  on  this  subject. 


Weatem  district 


Ooontide. 

Be. 
ports. 

Tons 
pwacrs. 

Soffar, 
percent 

Moskegon  ... > 

8 
2 
8 
5 
5 

8 
29 
13.8 

9.5 
15.8 

14.45 

Ottawa                                    

16.59 

Allegan                                             ...            .                       .      .      . 

12.84 

Van'^nren. 

13.71 

Benien 

13.49 

Totals                                                     -          .    .  - 

28 

Av.15 

14.23 

Southeastern  district 


Coanties. 

Be- 
ports. 

10 
6 
8 

2 

Tons 
per  acre. 

Sugar, 
percent 

Branch ,.,,,,- ,.-  .  -.  _-  .  _. 

12.5 

18 

'     14 

22 

13.14 

Hillsdale                                  ~ 

14.06 

liOnawee..       - . .. - - 

13.86 

Monroe -  

13.54 

Totals..    

21 

Av.  16H 

13.52 

Central  district 


Conntiee. 


Barry 

Eaton 

Ingham 

Idyingston 

Totals.. 


Re- 
ports. 


1 

10 
"C7 


40 


Tons 
per  acre. 


9.6 
1B.2 
15 
10 


At.  18 


Sugar, 
percent 


18.41 
14.40 
14.47 
15.04 


14.33 
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Northeastern  district 


Comities. 

Re- 
porta. 

Tqdb 
per  acre. 

Sugar, 
percent 

Xiapeer -... — - 

16 
28 
10 

16JS0 
12.25 
15.00 

18.68 

i>VlfinH                                                                                              , 

12.76 

8a^naw      . 

18.42 

Totnk.              ,           ..,               ....          .      

40 

Av.15 

13.28 

Sixteen  counties  report  an  average  product  of  15  tons  per  acre,  with 
13.84  per  cent  of  sugar  in  the  juice.  This  is  equivalent  to  $50  an  acre 
spot  cash  as  truly  as  wheat  Other  counties  may  be  as  well  adapted  to  the 
growth  of  sugar  beets,  but  the  reports  are  too  few  and  incomplete  to 
hazard  an  opinion.  For  example,  Cass,  Manistee,  Eoscommon,  St.  Joseph, 
Washtenaw,  Wayne,  and  Wexford  each  send  a  specimen  of  beets  for 
analysis  and  no  reports  of  any  kind  except  in  two  counties.  An  opinion 
based  on  such  data  would  have  no  value. 

In  some  counties  valuable  results  have  been  secured  through  the  energy 
of  one  or  two  individuals.  E.  C.  Roberts  of  Lapeer  and  Edwin  Phelps  of 
Oakland,  have  *'  pushed  things "  in  their  counties,  and  the  results  show 
the  value  of  such  men  in  advancing  the  prosperity  of  any  community. 

The  results  of  the  season's  growth,  although  the  reports  are  in  many 
instances  incomplete,  are  on  the  whole  very  satisfactory.  They  show  that 
many  districts  in  the  State  are  well  adapted  to  raising  sugar  beets.  That 
in  many  counties  the  farmer  can  afford  to  raise  su^r  beets  and  can  count 
upon  a  good  cash  return  for  his  land  and  labor.  But  this  does  not  apply 
to  the  entire  State,  for  in  some  districts  it  would  be  hazardous  to  attempt 
to  make  the  sugar  beet  a  staple  crop,  and  no  manufacturer  would  think 
of  establishing  a  sugar  factory  in  such  localities. 

It  is  worth  much  to  know  where  we  may  succeed;  it  is  well  to  know 
where  we  must  fail.  From  the  standpoint  of  the  farmer  the  outlook  for 
the  beet  sugar  industnr  is  promising  for  a  large  part  of  the  southern  half 
of  our  State,  the  soil  and  climate  of  the  greater  part  of  Hillsdale  and 
Lenawee  counties,  for  example,  would  seem  to  be  admirably  fitted  for  this 
crop. 

From  the  standpoint  of  the  manufacturer  the  outlook  is  promising.  Am 
avera^  of  nearly  14  per  cent  of  sugar  and  nearer  15  per  cent  in  some 
counties  with  a  co-efl5cient  of  purity  above  80  per  cent  the  prospect  of 
making  sugar  at  a  profit  is  promising. 

There  are  many  considerations  in  favor  of  the  farmer  going  into  beet 
sugar  farming.    Let  us  look  at  a  few. 

1.  It  is  a  crop  promising  large  money  returns,  outstripping  wheat  as  a 
cash  crop. 

2.  It  promises  a  reliable  market  at  home.  The  finished  product,  sugar,  is 
in  a  concentrated  form,  costing  little  for  transportation,  and  it  is  wanted  at 
home.  The  glut  in  transx)orting  a  big  wheat  crop  to  foreign  lands  will 
not  be  realized  in  sugar.  .  The  transportation  to  market  therefore  is 
brought  down  to  a  low  figure 

3.  ^eet  raising  property  conducted  does  not  exhaust  the  soil.  The  chem- 
ical  materials  removed  in  the  finished  product  are  only  carbon  and  water 
— toind  and  water!  The  nitrogen,  phosphorus,  potassium,  etc.,  perma- 
nently carried  off  in  wheat  and  other  grains,  are  not  found  in  sugar.    The 
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skillful  culture  of  beets  is  found  to  be  the  best  preparation  for  a  grain  crop, 
and  has  improved  the  capacity  for  soil  production  in  Germany  and  France. 
4.  Beet  raising  will  compel  nigh  farming  and  thorough  cultivation.  To 
keep  the  soil  from  exhaustion,  the  waste  parts  of  the  b^ts  must  directly  or 
indirectly  be  returned  to  the  soil  The  tops  and  crowns  not  used  in  man- 
ufacturing, and  the  beet  pulp  from  which  the  sugar  has  been  extracted, 
make  most  excellent  feed  for  fattening  cattle.  Thus,  stock-f eediug  becomes 
a  necessary  part  of  routine  in  a  sugar-beet  farm.'  Rotation  o£  crops,  also, 
because  beets  cannot  be  successfully  raised  in  succession  on  the  ^ame 
soil.     Beet  raising  compels  good  farming — a  strong  point  in  its  favor. 

SHALL  WE  START  A  SUGAR  FACTORY? 

That  depends — 

1.  A  beet  sugar  plant  is  very  costly.  If  you  intend  to  build  a  tower 
first  sit  down  and  count  the  cost  No  cheap  apparatus  will  serve  your 
purpose.  A  cider  mill  and  sheet  iron  evaporator  will  only  bum  your  fin- 
gers and  squeeze  your  pockets.  The  best  apparatus  with  every  device  to 
reduce  labor  and  save  cost  and  turn  out  the  largest  and  best  possible 
product,  must  be  used.  Ton  enter  into  competition  with  the  world — with, 
its  established  works,  skill  and  experience — and  you  must  be  armor-plated 
for  the  contest  All  you  have  in  your  favor  is  good  soil  and  climate,  no 
tonnage  tax  on  the  beets,  no  tax  on  your  product  of  sugar,  or  fussy  interfer- 
ence of  the  government  with  your  manufactures;  you  also  have  a  bounty 
of  two  cents  a  pound  on  your  su^r  and  American  vim  and  push,  worth 
more  than  two  cents  a  pound.  But  in  this  race  you  are  handicapped  by 
the  skill,  experience  and  accumulated  machinery  of  50  years  of  sugar 
making  in  Europe. 

2.  You  require  the  best  science  and  skill  in  managing  your  works  when 
erected.  With  the  large  amount  of  capital  required  for  beet  sugar  works 
it  would  be  exceedinglv  hazardous  to  attempt  to  carry  on  the  manufacture 
without  the  services  or  a  competent  and  experienced  director. 

3.  Good  water  and  abundance  of  it,  cheap  fuel  and  good  railroad  facili- 
ties are  essential  for  a  successful  sugar  factory. 

4.  A  district  of  suitable  soil  and  climate  to  furnish  every  year  3,000 
acres  of  sugar  beets  of  good  quality. 

To  all  i)ersons  who  are  in  a  hurry  to  establish  a  beet  sugar  factory,  the 
advice  "  go  slow  "  may  safely  be  given. 

NO    BEET    SEEDS    FOR    FUTURE    DISTRIBUTION. 

The  experiment  station  during  1891  freely  distributed  beet  seed  to  all 
who  applied,  for  the  purpose  of  finding  out  the  adaptedness  of  different  parts 
of  our  State  to  raising  sugar  beets.  The  results  are  now  placed  before  the 
public.  It  is  not  proposed  to  carry  on  this  experimental  work  for  another 
season.  The  station  has  no  more  beet  seed  for  distribution,  and  notice  to 
this  effect  is  hereby  given,  so  that  persons  may  save  themselves  the  trouble 
of  applving  for  seeds. 

The  lollowing  tables  give  the  average  results  of  the  sugar  beet  experi- 
ment for  1891,  by  counties,  and  also  the  results  reached  by  individuals  who 
raised  the  beets  and  reported  the  results  so  fully  as  to  be  of  value  in 
making  up  resulta     To  all  such  sincere  thanks  are  given. 

I  wish  also  to  express  my  thanks  to  my  faithful  assistants,  W.  L.  Ross- 
man  and  H.  E.  Harrison  for  their  valuable  aid  in  this  worL 
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TABLE  L— Results  in  sugar  beets  for  1891  by  counties. 


Number 
of  reports. 

Comities  from  which  reports  haye 
been  feceived. 

tons  to  the 

acre  of  beets 

raised. 

Average 

cost  per  ton 

ofralslnir 

beets. 

AveracTB 

per  cent  of 

suicarlnbeet 

juice. 

Average 
per  cent  of 
non-sachar- 
Ine  materi- 
als In  the 
Juloe. 

2.51 
2.18 
8.59 
2.56 
2.14 

1.99 
2.37 
8.26 
1.61 
1.79 

2.61 
2.29 
1.79 
1.77 
.95 

1.70 
2.78 
2.61 
8.27 
2.82 

2.84 
1.91 
1.64 
\M 
2.55 

1.96 
1.59 
2.25 
2.35 
2.03 

2.56 
1.89 
2.01 
1.42 
1.80 

3.85 
1.85 
1.38 
1.88 

Co-effldent 

of  purity  of 

Juice. 

9 

Allegan 

13 

14 

19 

14.8 

16ii£ 

14^ 
16 
3 

4 
16V4 

12H 

25 
18X 

$3  14 
250 
255 
196 
320 

160 
150 
50 
500 
200 

187 
100 
196 
1  64 

18.16 
18.88 
13.41 
18.45 
18.11 

12.75 
12.68 
11.74 
15.88 
14.32 

14.41 
11.10 
18.96 
18.90 
18.87 

14.05 
17.27 
18.12 
12.23 
14.17 

15.57 
18.67 
13.60 
15.56 
18.46 

13.54 
15.53 
14.64 
12.65 
16.59 

9.94 
13.39 
12.49 
18.58 
13.11 

14.61 
12.15 
16.67 
13.67 

83.4 

4 

Antnm  ,   . .          .  , , , 

86.4 

1 

Barrr 

7&8 

1 

Berrien 

88.4 

10 

2 

Branch ^ 

Calhoan 

87.1 
84.6 

1 

Case 

84.0 

4 

Charlevoix 
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MICHIGAN    STATE    AGRIOULTUEAL    SOCIETY. 


PROCEEDINGS  AND  AWAEDS  FOR  THE  TEAR  1890. 


OFFICERS, 

President— JAMES  M.  TURNER,  Lansing. 
Treasurer— A.  J.  DEAN,  Adrian. 
Secretary— J.  C.  STERLING,  Monroe. 


EXECUTIVE  COMMITTEE. 


Terms  expire  January,  189L 
Wm.  Ball,  Hamburg,  Livingston  Co. 
Jno.  C  Sharp,  Jackson,  Jackson  Co. 
F.  L.  Reed,  Olivet,  Eaton  Co. 
N.  J.  Kelsey,  W.  Le  Roy,  Calhoun  Co. 
R.  R  Dewey,  Grand  Blanc,  Genesee  Co. 
I.  H.  BuTTERFiEU),  Lai)eer,  Lapeer  Co. 
John  Lessiter,  Cole,  Oakland  Co. 
H.  H.  Hinds,  Stanton,  Montcalm  Co. 
J.  P.  Shoemaker,  Amsden,  Montcalm  Co. 
F.  Hart  Smith,  Somerset,  Hillsdale  Co. 


Terms  expire  Janaanr,  1892. 
Eugene  Fipield,  Bay  City,  Bay  Co.  • 
John  Col£,  Fremont,  Newaygo  Co. 
Jas.  a.  Green,  West  Detroit,  Wayne  Ca 
M.  J.  Gard,  Volinia,  Cass  Co. 
L.  W.  Barnes,  Byron,  Shiawassee  Co. 
W.  P.  Custard,  Mendon,  St.  Joseph  Co. 
J.  Q.  A.  BuRRiNGTON,  TuBoola,  Tuscola  Co. 
M.  R  Anderson,  Midland,  Midland  Co. 
C.  K  Lock  WOOD,  Washington,  Macomb  Co. 
C.  W.  Young,  Paw  Paw,  Van  Buren  Co. 


EX-PRESIDENTS. 


M.  Shoemaker,  Jackson,  Jackson  Co. 
Charles  Kipp,  St.  Johns,  Clinton  Co. 
E,  O.  Humph  RF.Y,Kalamazoo,Kalamazoo  Co. 
W.  L.  Webber,  East  Saginaw,  Saginaw  Co. 


Henry  Fralick,  Grand  Rapids,  Kent  Co. 
Philo  Parsons,  Detroit,  Wayne  Co. 
Wm.  Chamberlain,  Three  Oaks,  Berrien  Ca 
A.  O.  Hyde,  Marshall,  Calhoun  Co. 


Geo.  W.  Phillips,  Romeo,  Macomb  Co.        T.  W.  Palmer,  Detroit,  Wayne  Co. 

STANDING  COMMITTEES. 

Bti8ine88~F,  L.  Reed,  Olivet;  H.  R.  Dewey,  Grand  Blanc:  F.  H.  Smith,  Somerset. 

Transportation— W.  L.  Webber,  East  Saginaw;  J.  C.  Sterlxng,  Monroe;  L.  W. 
Barnes,  Byron. 

-Finance— John  C.  Sharp,  Jackson;  F.  H.  Smith,  Somerset;  J.  Q.  A.  Burrington, 
Tuscola. 

Reception-— A.  O.  Hyde,  Marshall;  Wm.  Chamberlain,  Three  Oaks;  Henry  Fralick, 
Grand  Rapids. 
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Preiniums—l.  KL  Butterpield,  Lapeer;  Euqene  Fipield,  Bay  City;  M.  J.  Gabd, 
Volinia;  John  Lessiteb,  Cole;  P.  L.  Reed,  Olivet;  John  Cole,  Fremont;  Henry 
Fbaliok,  Qrand  Bapids. 

Rules— Wa.  Ball,  Hamburg;  J.  Q.  A.  Burrington,  Tusoola;  H,  R,  Dewey,  Grand 
Blanc. 

Proflframmc— Eugene  Fipield,  Bay  City;  Wm.  Ball,  Hamburg;  H.  H.  Hinds,  Stanton. 

Printing  and  Advertising— "EvaviVE  Fifield,  Bay  City;  Geo.  W.  Phillips,  Romeo; 
John  Lessiter,  Cole. 

General  Superintendent — I.  H.  Butterfibld,  Lapeer. 

Chief  Marshall — H.  H.  Hinds,  Stanton. 

EXECUTIVE  SUPERINTENDENTS. 


Cattle— Wm.  Ball. 

jETorses— Eugene  Fipield. 

Speed  Department— Joss  Cole. 

Sheep — G.  W.  Phillips. 

Swine — M.  J,  Gard. 

Poultry— Q,  B.  Lookwood. 

Agriculture— J,  Q.  A.  Burrinqton. 

Dairy— John  Lbssitsr. 

Bees  and  Honey— Wm.,  bnABCBERLAiN. 

Implements— Jambs  A.  Green. 


Vehicles— A.  O.  Hyde. 
Machinery — J.  P.  Shoemaker. 
Manufactures— yi,  P.  Anderson. 
Music — John  C.  Sharp. 
ilr*— John  C.  Sharp. 
Needlework— BxufHY  Frauok. 
Miscellaneous — W.  P.  Custard. 
ChxldrerCs  Department— Mxbtry  Fraijok. 
Horticulture — L.  W.  BARNEa 


PROCEEDINGS  OF  THE  EXECUTIVE  COMMITTEE  WINTER  MEETING. 

first  day. 

Senate  Chamber,        > 
Lansing^  January  13, 1890, ) 
The  regular  annual  meeting  of  the  exeoutiye  committee  opened  in  the  Senate  Cham- 
ber, in  the  city  of  Lansing,  this  evening. 
Hon.  Geo.  W.  Phillips  was  chosen  chairman. 

Roll  called  and  the  following   members  found  present:  Messrs.  Dewey,  Hanford, 
Lessiter,  Kelsey,  Reed,  Smith,  Burrington,  Wood,  Turner,  J.  P.  Shoemaker,  Gard, 
Howard,  ButtertielclWatlsins,  Phillips,  Fralick,  and  the  Secretary. 
Acting  President  Hyde's  address  was  then  r^ad. 

PRESIDENT'S  ADDRESS. 

We  take  it  for  granted  that  the  early  history  of  the  society  we  represent  is  so  well 
understood  that  its  present  state  and  condition  is  of  more  importance  and  interest  to 
all  than  a  review  of  former  years.  One  year  ago  we  found  the  society  in  such  condi- 
tion that  iiaal  dissolution  seemed  plainly  in  view,  and  unless  energetic  steps  were 
taken  the  Michigan  State  Fair  would  cease  to  exist  as  an  independent  organizatfon. 
Its  friends,  realizing  the  important  factor  it  had  been  in  developing  the  agricultural, 
manufacturing  and  mechanical  interests  of  the  State,  decided  to  look  for  a  locality 
where  they  could  hold  a  fair  at  the  usual  time  in  the  fall.  Various  propositions  were 
considered;  the  propositions  made  by  the  people  of  Lansing  were  accepted.  The  people 
of  Lansing  promised  well  and  kept  and  fulfilled  their  promises.  The  society  takes  no 
exceptions  to  their  treatment.  Solid  friends  were  what  the  society  needed,  and  such  we 
found  in  Lansing. 

The  transactions  of  the  society  for  year  now  ended  we  find  very  nearly  as  follows: 

Amountof  premiums  paid $10,462  00 

Business  orders _.  9,124  46 

^9,586  46 
Total  receipts 19,554  40 

Minus  balance _.„ ^. $32  06 
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Theee  figures  may  vary  very  little  from  the  actual  balance  of  the  books.  When  we 
take  from  amount  of  business  orders  the  amount  paid  for  labor  and  permanent  improve- 
ments, we  find  the  running  or  incidental  expenses  of  conducting  the  fair  lower  than 
tbey  have  been  for  several  preceding  years.  Care  has  been  taken  the  past  season  to  so 
locate  buildings  that  they  may  form  a  part  of  a  permanent  plant,  and  will  not  have  to 
be  replaced  in  many  years.  The  debt  the  society  now  owes  is  for  property  on  hand 
that  belongs  to  the  society. 

The  exhibits  at  last  State  fair  were  large  in  all  departments.  The  vast  crowd  in 
attendance  were  alike  pleased  in  the  halls  and  outdoors.  All  pronounced  the  fair  a 
marked  success,  the  society  gaining  a  foothold  in  their  new  home  that  will  be  more 
fully  developed  hereafter. 

Our  whole  ticket  system  seems  defective,  but  it  is  easier  to  say  this  than  to  suggest  a 
remedy.  Last  fall  a  new  style  oF  complimentary  tickets  was  introduced.  They  were 
single  tickets  criticized  by  the  press  and  individuals  to  whom  they  were  presented.  We 
will  not  discuss  the  utility  of  complimentary  tickets  at  this  time,  but  individually  express 
the  hope  that  the  kind  used  last  fall  may  never  be  used  again  by  the  State  society. 
We  think  the  rule  applied  to  booths  and  privileges  ought  to  be  changed.  It  seems  to 
work  unevenly.  Privilege  No.  1  pays  sixty  dollars  and  gets  thirty  tickets.  He  wants 
to  use  but  ten  for  his  own  use,  consequently  twenty  are  put  upon  the  market  at  any 
price  he  pleases.  Privdege  No.  2  pays  his  sixty  dollars  and  gets  his  thirty  tickets,  but 
wants  sixty  or  seventy  to  carry  him  through  the  fair  and  supply  his  waiters  that  work 
for  nothing.  He  goes  at  once  to  the  officers  and  claims  that  his  enterprise  is  entirely 
in  the  interest  of  charity  or  humanity,  or  both,  and  sometimes,  to  prevent  rupture  and 
unpleasantness,  the  tickets  are  supplied.  We  submit  for  the  consideration  of  the  com- 
mittee whether  it  would  not  be  the  better  course  to  sell  all  privileges  at  net  price,  with- 
out any  ticket  consideration.  In  the  large  departments,  such  as  farm  implements, 
horses  and  cattle  tickets  are  used  by  the  thousand,  so  many  in  fact,  in  these  and  other 
departments  that  go  nominally  to  employes,  that  no  estimate  can  be  made  upon  the 
pounds  bf  the  number  who  pay  for  tickets. 

The  sad  shooting  of  Maj.  Kdisey  is  fresh  in  the  Vninda  oF  all.  I  trust  his  case  will  be 
fully  placed  before  the  committee,  and  such  action  taken  as  may  seem  best  under  the 
circumstances. 

The  superintendents  worked  hard  to  make  all  pleasant,  and  to  keep  up  the  work  in 
their  departments.  By  these  efforts,  all  over  the  grounds,  and  in  the  halls,  we  claim  the 
success  of  the  fair  was  secured.  The  work  of  preparation  the  past  season  called  for 
more  time  than  usual  to  be  given  to  the  work  of  the  society  by  the  chairman  of  the  busi- 
ness committee.  We  should  do  ourselves  injustice  if  we  did  not  thank  the  chairman 
for  the  well  directed  efforts,  and  good  judi^^naent,  used  to  promote  our  interests.  We 
cannot  close  theee  brief  remarks  without  alluding  to  our  old  members  who  leave  us  at 
this  time.  We  love  those  men,  they  have  ever  held  rank  with  our  best;  we  shall  not 
forget  their  usefulness  in  council  and  the  general  work  of  the  society.  They  carry 
away  with  them  our  heartiest  wishes  for  their  future  prosperity  and  happiness.  I  ten- 
der to  the  executive  committee  my  sincere  thanks  for  the  generous  courtesy  extended 
to  me  at  all  times. 

A.  O.  HYDE, 

Aoting  President. 


The  secretary  then  read  his  report  ae  follows: 

SECRETARY'S  REPORT. 

To  the  President  and  Executive  Committee  of  the  Michigan  State  Agricultural  Society  : 

QENTiiEMEN— I  would  respectfuUy  submit  the  following,  the  secretary's  report  for 
1889: 

The  disbursements  during  the  year  were  as  follows: 

Business  orders  drawn  for  the  payment  of  accounts  audited  by  the  business  com- 
mittee numbering  from  one  to  236  inclusive,  amount  to  $23,25L41. 

The  details  of  the  general  expenditures  of  the  society  have  been  classified  and  will  be 
found  in  the  report  of  the  business  committee. 

Three  hundred  and  eighty-five  checks  were  drawn  on  the  treasurer  for  the  payment 
of  premiums  awarded  at  the  41st  annual  fair.    They  amount  to  $10,426.00. 

The  following  table  will  show  the  amount  of  cash  and  number  of  medals  and  diplo- 
\  offered  and  awarded  in  each  division: 

44 
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CASH  PREMIUMS. 


Diyiaion. 


A— Cattle. 

B— Horaee - 

C— aieep 

D— Swine 

E— Pooltry 

F— Farm  prodncts 

G— Dairy  and  other  prodncts 

H— Bee8,  Honey,  etc 

li— Mannfaotnred  goods 

M— Musical  Instmments,  etc 

N-Art. .-- 

O— Needle  and  Fancy  Work. 

P— Misoellaneons 

Q— Children's  Department 

B— Horticuitore. 

Special  premiams  by  Holstein-Friesian  Association— For  Best  Herd  Holstein- 
Friesians 

TotaL 


Oftored. 


$2,985  00 

92,795  00 

4,358  00 

8487  00 

1,24100 

1,177  00 

885  00 

744  00 

387  60 

217  60 

428  00 

388  50 

173  00 

109  00 

178  00 

177  00 

416  00 

189  00 

22  00 

900 

875  00 

699  00 

284  00 

189  50 

108  00 

27  00 

45  00 

80  50 

829  25 

562  00 

100  00 

100  00 

$U,259  75 


Awarded. 


$10,526  00 


MEDALS  AND  DIPLOMAS. 


Division. 

Medals. 

Diplomas. 

Offersd. 

Awarded. 

Offered. 

Awarded. 

D— Swine 

6 

4 

Special  premium  by  **  Jersey  Bnlletin "— For  beet  5  lb.  batch 
Jersey  bntter , 

1 

1 

1 

L — ManDfactnrBd  goods. 

M— Mnninftl  inAtrnmAnfji.  Atn. 

N— Art.    .        .                   .                . 

O— Needle  and  fancy  work 

P— Mim*An^nAnnA 

2 

1 

Total 

4 

1 

14 

5 

The  following  is  a  list  of  entries  in  each  claee  and  divieion: 


DIVISION  A— OATTLK. 

Class. 

1— Shorthorns.. 78 

2— Devons , 31 

8— Herefords 54 

4— Jerseys 113 

5— Galloways  and  Polled  Angos 40 

6— Holstein-Friesians 141 

7— Grade  cattle 29 

8-Fat  cattle .  34 

Total 520 

DIVISION  B— H0B8K8. 

9— Cleveland  bays  and  French  coaches 29 

lO^Xhorooghbreds 8 

11— Horses  of  all  work 88 

12— Roadsters 45 

18— Breeders*  stock 35 

14— Gents*  driving  horses 20 

15— Clydesdales  or  English  Shires  (regis- 
tered)   81 

16— Percheron  French  drafts  (re«S«tered) . .  84 

17-Draft  horses 26 

18— Carriage  and  boggy  horses 28 

19— Roadsters,  mares  and  geldinsfs. 22 

20— Sweepstakes,  staUions  with  five  colts.  18 

Speed  department 75 

Total 444 


DIVISION  o— SHincp. 
Class. 

21— Thorooghbred  American  merinos. 116 

22— Fine-wool  grades 12 

23^Cotswolds  and  Lincolns 63 

24-^Leicesters 48 

2:^Shropshires 104 

26— Hampshires 41 

27-Oxfords 86 

28— Fat  sheep 28 

Total ~     485 

DIVISION  D— SWINK. 

29— Berkshires 61 

Essex 26 

Suffolk,  small  Yorkshires  or  Victorias.  38 

PolandChina 186 

Duroc  Jersey 10 

Chester  White  and  other  large  breeds. .  87 

Fat  hogs. 7 

Total 315 

DIVISION  B— POULTBY. 

30-Ponitry _ 391 

Total 891 
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DITI8IOM  F— FABM  PBODU0T8. 

Gloss. 

31— Grains  and  seeds lOi 

sa— Root9and  vegetables 241 

SS— Display  of  roots  and  Tegetables 5 

34— Floor,  meal  and  feed 9 


Total  . 


DITISION  O— DAIRY  PBODUOT8. 

36-Bott«)r,  ohesse,  etc 55 

3(V— Sugar,  bread  and  pickles 84 

87— Soap,  toilet  articles,  etc 4 

Total 

DIVISION  H— BK 

88— Bees,  honey,  etc 

Total 


I  AND  HONEY. 


75 


DIVISION  I— FABM  IMPLOOCNTB. 

39-Plows 65 

40— Tillage  implen  ento 44 

41-Seed  drills,  etc 9 

48^Haying  and  harvesting  implements  ...  60 

48— Apparatos  for  cleaning,  etc. .  crops 78 

44-Miscellaneoas 75 


859 


93 


75 


Total. 


DIVISION  J— VXHXGLBS. 


45-Tehioles. 


TolaL. 


DIVISION  K— MAOmNSBY. 

46— Machinery  for  metals 5 

47— New  machinery 4 


236 


Total. 


DIVISION  li-MANUFAOTUBKD  GOODS. 

48-Materials 4 

49— Factory  made 6 

50— Articles  of  dress 1 

51— Articles  of  leather  and  robber 21 

58- Articles  of  Pornitore 42 

53— Stoves,  iron,  etc.,  work 9 

Total 

DIVISION  M— XUSIOAIi  INSTRUXBNTS,  ETC. 

54— Moaical     instroments      and     sewing 

machines 26 

5&— Philosophical,  etc.,  apparatns 9 

56— Clocks,  jewelry,  cotlery,  etc 4 


88 


Total. 


DIVISION  N— ART. 

Class. 

57— Painting  and  scolptore— professional 

oramateor 153 

58— Painting  and  drawing— amateors 180 

Total 283 

DIVISION  O— NEXDLX  AND  FANCY  WOBX. 

59-Articles  of  ladies*  dress 4 

60— Plain  needle  and  machine  work 87 

61— Embroidery   and  ornamental    needle 

work 816 

62  -Crochet,  knit  and  ftocy  work 83 

Total  340 

DIVISION  P— MISOBLLANBOUB. 

64— HisoellaneoQs  articles 28 

66— Hoosehold  articles 12 

66— Printing  and  stationery 2 

Total 42 

DIVISION  <^-CHIIJ>BXN*S  DKPABTMBNT. 

Children's  work 40 

Total 40 

DIVISION  B— HOBTIOULTUBB. 

1  Artintie  exhibits*  hortlooltDral    prod- 

net*  , 9 

2  *'.  I !f^f:<nk  family  frnitfl 6 

a  !  li>o,  inHrket  fruite  .............      5 

4  JeDK^rtauct  caJinary  apploi...      4 

5  :..... i  rt)[u-iiot  applwi  ..... ,,...  5 

6  J.KlHivLt  iJfiachfM,  special., ___. „^..  7 

7  ICs^ibiT.  j^tfurft,  special  ...--._-,„^.»...  8 

8  l^itLibitijliJiijfi.  «p«cial  _._^__*..«^.--  8 

9  Kxhibit  tfmiMifi,  npecjal __..,,-,_.  7 

10    SlnKie  plni«iM  of  fraita ..-i_^4„.,_—  228 

U    Mritxt  cnjin^xlt  (?t*.,  fruit 28 

12  PJantfi  And  floweri.  in  beds- 1 

13  r  I  El  [1  tA  i  ij  ptttji ,  pTofflsaionAl.  Uet , . 8 

14  f'J; Jin t«  m  potM,  muatear  list   -.^,,,,..-      1 


49 


Total 368 

Total  entries  in  all  departments 4,558 


39I 


The  following  moneys  coming  into  my  hands  as  secretary  of  the  society,  have  been 
paid  to  the  treasurer  and  his  reoeipt  taken  for  the  same: 

Annoal  memberships 1587  00 

Bentof  stalls 853  25 

Speed  entries 815  00 

Total $1,755  25 

Two  hundred  and  fifty  dollars  were  received  for  stake  race  entries,  and  returned  to 
the  parties  making  entries,  when  races  were  declared  off. 

During  the  year  articles  of  association  have  been  filed  in  this  ofllce  by  the  following 
named  societies: 

Brooklyn  Park  Association. 

Ionia  Coonty  Agricoltoral  Society. 

Toscola,  Horon  and  Sanilac  Fair  Association. 

Caledonian  Union  Fair  Association. 

Bay  Coonty  Agricoltoral  Society. 

Kent  Coonty  Agricoltoral  Society. 

Petoskey  and  Northern  Michigan  Agricoltoral  Society. 
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INVENTORY  OP  PROPERTY  IN  THE  SECRETARY'S  OFFICE. 

Americttn  Shorthorn  Herd  Book , SStoIs. 

American  Jersey  Cattle  (Uab  Herd  Book  _. 28  ** 

American  Devon  Herd  Book _ _ 4  ** 

Dutch  Friesian  Herd  Book 8  ** 

Holatein  Herd  Book 9  ** 

Holstein-Frieaian  Herd  pook 8  '* 

North  American  OaUoway  Herd  Book 2  " 

Pedigree  of  English  Shorthorn  Balls ^ 1  ** 

American  Stnd  Book  (Bruce) , —  8  ** 

American  Berkshire  Record   _.  4  " 

Vermont  Merino  Sheep  Register. 1  ** 

Michigan  Farmer  for  years  1845  to  1854 8  " 

Agricoitoral  reports  of  Michigan,  Ohio,  Iowa  and  other  States. 

1  office  desk,  2  letter  files, 

1  society  seal,  1  postal  scale, 

1  gold  medal,  1  pair  shears, 
8  InkBtands,                                                                  8  spindles, 

2  bill  files,  5  boxes  for  books. 

J.  C.  STERLING, 

Secretarw- 

Mr.  Butterfittld,  ohairman  ot  the  biusinesB  oommittee,  submitted  the  report  of  that 
committee  as  follows: 

REPORT  OP  BUSINESS  COMMITTEE, 
MICHIGAN  AGRICULTURAL  SOCIETY  FOR  THE  Y8AR  1880. 

The  late  date  at  which  your  committee  was  able  to  begin  preparations  for  the  fair 
crowded  a  vast  amount  of  work  into  the  sixty  days  previous  U>  the  fair.  Your  com- 
mittee was  fortunate  in  securing  the  services  of  iSdr.  Oeorge  W.  Phelps  to  take  charge 
of  the  work,  and  through  his  energy  and  promptness  everything  was  completed,  as  far 
as  was  possible,  at  the  opening  of  the  fair. 

As  a  result  of  the  improvements  made  on  the  grounds  the  society  is  now  in  debt  to 
the  following  amounts,  for  which  the  nc»tes  of  the  society  have  been  given,  running  one 
year,  from  September  15, 1889,  at  8  per  cent  interest: 

Capital  Lnraber  Company,  for  lumber  .^ _ $5,067  25 

l^ansing  Lumber  Company,  for  lomber _ 1,183  05 

Tf.  D.  Sabin,  hardware 457  75 

C.  Aisdorf  A  Son,  paints,  etc 224  74 

F.  Niohola,  balance  on  grand-etand - _ 1,597  25 

^550  14 
Ingham  County  Savings  Rank,  loan  to  pay  for  labor 6,500  00 

Total $14,050  14 

Buildings  erected  are  as  follows:  196  swine  pens,  6x6  feet;  250  large  closed  horse 
stalls,  10x12  feet;  100  smgle  closed  horse  stalls,  6x10  feet;  1  carriage  hall,  40x80  feet; 
1  apiary,  24x48  feet;  1  machinery  hall  complele,  with  shafting,  belting,  etc.,  40x140 
feet;  annex  to  machinery  hall,  30x40  feet,  with  boiler  house  12x21,  owned  by  Lansing 
Iron  and  Engine  Works  and  placed  at  machinery  hall  in  consideration  of  furnishing 
power  to  said  hall  free  of  charge;  1  buildmg  for  manufactured  goods,  33x80  feet;  grand 
stand,  24x200  feet,  floored  and  lighted  below  for  renting;  office  of  president  and  treas- 
urer, 24x36  feet,  with  porch  10  feet  wide;  1  building  for  Secretary  of  State,  10x14  feet; 
telegraph  and  check  room,  18x36  feet;  platform  at  railroad  siding,  16x220  feet,  with  two 
incloeuree.  The  Lansing  Music  Company  was  allowed  to  erect  a  building  on  the  grounds 
for  their  use  in  exhibiting  their  goods. 

The  expenses  for  grading  were  quite  heavy,  including  the  widening  of  the  track, 
which  is  now  70  feet  on  the  home  stretch.  The  track  was  also  re-surveyed  and  made 
a  standard  half  mile,  according  to  the  rules  of  the  trotting  association. 

▲11  the  land  owned  by  the  society  is  now  inclosed. 
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STATEMENT  OP  BUSINESS  COMMITTEE  IN  DETAIL. 


JaB.2L 


WINTER  MEBTINO. 

No.  Order. 

2  John  C.  Sharp,  personal  ex- 
penses  

8  M.  J.  Oard,  personal  ex- 
penses  

4  Wm.  Chamberlain,    personal 

personal 


expeni __. 

5  J.    P.    Shoemaker, 


expenses 

6  J.  Q.  A.  Borrington,  personal 

expenses 

7  Eoicene  Fifield,   personal  ex- 


8 


Myr." 


Anderson,  personal  ex- 
penses  

9  F.    L.    Reed,     personal    ex- 


10  H.  O.  Hanford,  perscmal  ex- 


11  C.  W.  Toong,    personal  ex- 

penses  

12  A.    O.    Hyde,    personal    ex- 

penses 

13  I.  H.  Battei^d,'per8onfil~ex- 

pensee 

14  O.  W.  PhiUips,'  peraonai'ex- 

penses 

15  Franklin  Wells,  personal  ex- 

penses  

16  Henry  Fraliok,  personal  ex- 

penses  

17  F.  Hart  Smith,  personaT  ex- 

penses  

18  John   Lessiter,    personal  ex- 

penses  

19  A.    F.    Wood,    personal    ex- 

penses  

20  L.  D.   Watkins,  personal  ex- 

penses  

21  N.    J.    Kelsey,    personal  ex- 

penses  

22  Wayne  Hotel,  board  of  com- 

mittee   

28  D.  W.  Howard,  personal  ex- 
penses  

25  H.  R.    Dewey,    personal  ex- 

penses  

26  R.  C.  Carpenter,  personal  ex- 

penses  

27  Free  Press 

28  A.    J.    Dean,     personal    ex- 

penses  

82  J.  C.   Sterling,   personal  ex- 


PRESIDENTS  OFFICE. 

6ct.   7.  121  A.  O.  Hyde,  acting  president, 
expenses 

SECRETARY'S  OFFICE. 

Feb.  21.    24  J.    C.    Sterling,     secretary's 

salary,  8  months 

Apr.  27.    31  J.    C.     Sterling,     secretary's 

salary,  8  months 

iept.li.    56  J.  E.  Landon,  ass't  secretary. 
57  W.   F.   Habbard,    secretary's 

clerk. 
68  C.    J.     PhiUipsVMcretanr'i 

clerk .- 

50  A.    F.  Campbell,   sewetiuT^e 
clerk 


$8  90 
555 

7  35 
550 
4  10 
450 

8  10 
14  00 

315 

6  10 
500 
180 
450 

7  10 
625 
465 
250 
806 
2  70 
986 

132  50 

16  00 

600 

250 
118  25 

490 

400 


1892  20 


$38  95 


$250  00 

260  00 
37  00 

52  50 

18  90 

28  00 


1889. 
Sept.  14. 


Aog. 
Oct. 


No.  Order. 

60  L.      H.      Ives,      secretary's 

, clerk 110  40 

61  .N   H.  Hanford,    secretary's 

clerk 1140 

62  W.    N.    Adams,    secretary's 

clerk U05 

68  W.   H.   Horton,    secretary's 

clerk 16  50 

64  J.    C.    Sterling,    secretary's  • 

salary*  8  months 250  00 

66  Mrs.    S.    B.    Hoogh,    board 

clerks 


66  A.  F.  Campbell,  board  clerks 

67  Hudson  Hoose,  board  secre- 


27  75 
10  00 


Oct. 


Oct. 


tarr  and  clerks 56  80 

80  J.    C    Sterling,    secretary's 

salary,  3  months 250  00 


TREASURER'S  OFFICE. 

7.  162  Hodson  Hoose,  board  treas- 
orer  and  clerks 

170  A.  J.  Dean,  treasurer's  ex- 
penses  

179  A.  J.  Dean,  clerk  hire 

215  Daniel  C.  Dearing,  Ymggago 
wagon 

156  Hudson  House,  board  clerk.. 


11,876  30 


188  00 

13  68 
128  46 

675 
300 

$188  89 


LOCATING  COMMITTEE. 

38  J.  C.  Sterling,  fttt'd'g m't'gs       $19  85 

94  Ebitene  FifioM.      "  "  13  50 

95  F.H.Smith,          ''  ••  6  40 
97  Jno.  Lflwiter,        "  "  10  38 

112  I.  11.  Bott«rfiAld, ''  **  24  05 

126M.J.Owd              "  "  18  98 

188  F.  U  Rtvd.             *'  "  6  55 

141  C.  VV.  Votinir.         ■*  "  38  60 

147  J.  P.  BtioeroBJtBT, "  **  4  60 

158  H.  O.  Hjtnfnrci.      '*  **  12  60 

160  Gw.  W.  FhilUji*,  "  "  5  50 

165  J.Q.A.RarriflgtoV  "  9  20 

170  A.J.  Dtwn,             "*  "  19  60 

178  Fnitiklin  We^ll»,    *'  "  28  15 

219  Jcio.  0.  Sharp         ''  **  10  80 


Jan.     7. 


$228  71 
BUSINESS  COMMITTEE. 

1  W.  H.  Gilbert,  clerk  com- 
mittee 1888 $200  00 

68  Hudson  House,  clerks'  board        19  50 

lU  I.  H.  Butterfield,  chairman's 

expenses 80  02 

118  I.  H.  Butterfield,  chairman's 

expenses. -48  85 

174  W.  H.  Gilbert,  renting  booths 

andgrounds 75  00 

178  Franklin  Wells,  att'd'g  f^.  7  30 

218  Hudson    House,    board    of 

committee 3  50 

219  Jno.  C.  Sharp,  attend'g  fair.  5  85 
234  I.  H.   Butterfield,    personal 

expenses 16  75 


POSTAGE. 


$415  27 


Ang.  27.    35  Monroe  postmaster,  for  sec- 
tary  


$5 '00 
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1889.     No.  Order. 
Aug.  27.  36  Monroe  postmaster,  for  eec- 
retary... 

87  Monroe  postmaster,  for  sec- 

retwT 

88  Monroe  postmaster,  for  post- 

ers  

39  Monroe  postmaster,  for  post- 

ers  • 

40  Monroe  postmaster,  for  post- 

ers  

41  Monroe  postmaster,  for  litho- 

graphs  - 

42  Monroe  postmaster,  for  pre- 

miam  lists 

43  Monroe  postmaster,  for  pre- 

mium lists 

44  Monroe  postmaster,  for  eom- 

plimentariee 

45  Monroe  postmaster,  for  com- 

jpJimeutaries 

Sept.  14  46  Monroe  postmaster,  for  sec- 
retary  .- 

Oct.  7  85  Monroe  postmaster,  for  pre- 
mium onecks 


15  00 
600 
10  00 
15  00 
600 
15  00 
10  00 
800 
12  00 
600 
400 
700 


Oct. 


STATIONERY. 

7    84  F.  W.  Meier,  stationery 

GENERAL  EXPENSES. 

Aug.  27    84  J.  C.   Sterling,   loading  and 

shipping_Jackson  traps — . 

Aug.  14    78  W.    H.  Norton,     clerk     of 

election 

74  Seib  &  Baier,   twine,  tacks, 

etc 

7  104  G.     W.     Madden,     cleaning 

closets 

108  E.  F.  Oooley,  rubber  hose 

117  J.  C.  Sterling,  attending  meet- 
ings, stationery,  etc 

170  A.  J.  Dean,  attending  meet- 


Oct. 


187  V7b.  Ward,  flag  pole 

198  Jno.  Gal,  labor 

203  T^"""g     Iron      &     Engine 
Works,  2  horse  reels 

221  I.  H.  Butterfield,  freight  on 

traps,  fair  labor 

91  Dr.    Shank,    attending    Maj. 
Kelsey 

222  J.  A.  Carr,  hack 


$109  00 
$1170 

$29  65 

200 

335 

2100 
2  79 

80  92 

8825 
7  00 
18  75 

56  00 

154  89 

10  00 
500 


$424  60 

PRINTING  AND  ADVERTISING. 

Sept.  14.  47  W.  F.  Hubbard,  work  for  com- 
mittee        $29  00 

48  Calvert  Lith.  Co.,  2,500  liths...         75  00 

49  L.  E.  Rowley,  flags,  programs, 

etc 46  25 

50  Detroit  Free  Press,  posters...       221  00 

51  Democrat  Printing  Co.,  no- 

tices, circulars,  etc 68  50 

52  Chicago  Horseman,  ad.  stake 

races 84  00 

53  Michigan   F&rmer,   ad*  stake 

races 15  00 

55  J.  C.  Sterling,  sundry  trips. . .  9  75 

Oct.  7.     92  D.  D.  Thorp,  premium  lists, 

blanks,  etc 194  35 

168  Payne  Book    Bindery,   entry 

and  com.  books 66  00 

176  Calvert  Lith  Co.,  comps 20  00 

180  Times    &    Expositor,    letter 

heads,  tickets,  etc 78  10 

216  O.  S.  Gnlley,  Borman  &  Co., 

tickets 60  40 

Dec.  8L  835  Democrat  Printing  Co.,  letter 

-      *       4  50 


$9U85 


BUILDING  AND  GROUNDS. 
1889.     No.  Order. 

Aug.27.    30  H.  H.  Larned, tile 

Oct.  7.    122  Geo.  W.  Phelps,  foreman 

123  Geo.  W.  Phelps,  blacksmith- 

ing,  etc 

167  A.  F.  Campbell,  use  of  horse.  . 
186  F.  T.  Nichols,  grand  stand — 

188  C.  E.  Garver,  canvas 

189  Breyman  Bros.,  canvas 

201  Jas.  M.  Turner,  posts,  160 

202  Lan^g    Iron    and    Engine 

Works,  iron,  bolts,  etc 

204  Riverside    Brick    Co.,  31    M 

bricks.  .   - 

205  A.  H.  Whitehead,   lime  and 

cement - 

Oct.  16.  206  W.  B.  Stone  &  Co.,  posts  and 

lumber 

207  E.  A.  Bowd,  plans 

206  W.  W,  Armstrong,  plumbing 

and  fitting 

209  J.  Stahl,  hardware 

220  I.  H.  Butterfield,   labor  pay 

roll - 

192  Guy       Stowell,       care       of 

grounds - 

Dec.  81.  228  Guy       Stowell,       care       of 
grounds -.- 

224  R.  B.  Woodard,  blacksmith- 

225  F.  mcAoisrgrand  Btand 

228  C.  Alsdorf  «  Son,  paint  and 

oil 

229  W.  D.  Sabin,  hardware..  ..... 

230  Lansing    Lumber  Co.,   lum- 

ber  - 

281  Capital    Lumber   Co.,    lum- 
ber  

221  Ingram  Co.  Bank,  interest — 
280  A/Bagley,  painting 


$66  71 
150  00 

46  50 
20  00 
902  75 
850 
40  00 
20  00 

88  61 

17  75 

26  76 

46  12 
30  00 

106  54 

18  37^ 

5,225  53 

100  00 

50  00 

5  10 
1,597  25 

224  74 
457  75 

1,188  06 

5,087  35 
382 
300 

$15,509  20 


Oct.  7. 


BAND. 
139  Wm.  Heeler,  band,  4  days  and 
buid,   1    even- 


2  evenings. 
140  Wm.   Hester, 
ing 


POLICE. 


$244  00 

22  00 

$286  00 

$10  00 


Oct.  7.    116  N.  J.  Kelsey,  supt.'s  board. . . . 
182  A.  Strong,  assistant  superin- 

tendent 26  00 

175  Pay  roll,  polioeiiien 891  50 

$427  50 

MEAL  TICKETS. 

April  4.    29  H.  J.  Curtis.  19  tickets,  1888...  $6  85 

Oct.  7.    127  M.  Forsch,  10  tickets 8  38 

131  Guy  Stowell,  62  tickets 15  60 

184  Meal  tickets,  10 2  50 

185  Meal  tickets,  39 12  68 

194  C>entral    M.   E.    Church,    126 

tickets. 42  00 

195  First     Baptist    Church,    120 

tickets 4000 

196  First     M.    E.     Church,     156 

tickets  . --         52  00 

118  EUart     &  "" BuriingameV ' 'Ul 

tickets. 82  33 


FORAGE. 

Sept.  14.  70  W.  W.  Forbs,  5,480  lbs.  straw.. 

71  Reeve  &  Kennedy,  12,600  lbs. 

straw 

72  Sammons  &  Jenny,  straw 

Oct.  7.    101  H.  A.   Holoomb.   15,490    lbs. 

straw 

108  H.  A.   Holoomb,   18,900    lbs. 
straw 


$2561 


$10  86 


25» 
39  19 


30  08 
87  18 
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1830.     No.  Order. 
Oct.  7.    103  H.   A.   Holcomb,    14.150    lbs. 

•traw X $28  30 

143  A.T.Wood,hay ^...  8  65 

$176  30 
GATES. 

Oct.  7.    106  J.  W.  SweeDoy,  boardmen....  $4  50 

150  Henry  Decker.          ''         ....  4  50 

161  Edward  Roes,            **         .—  17  28 

152  A.  Winegar,               "         ...  4  75 

164  H.  Decker,                "         ....  4  50 

157  E.  Noble,                    "         ....  4  50 
171  lira.  B.  E.  Chittenden,  board 

men 8  00 

181  Pay  roU.  satemen 156  08 

108  Hadflon  House,   bocvd    ase't 

sapt y..  6  00 

227  Wm.  Ball,  snpt..  ezpensee 4  52 

$214  61 
BILL  POSTING. 

Oct.  7.     87  Bill  ppeters,  posting  bills $77  66 

169  C.     VanOstiander,     posting, 

Adrian. 102 

Dec.  81.  282  Bill  posters,  posting  bills 8  45 

$87  12 
EXPRESS. 

Oct.  7.      81  American  Express  Co.,  sundry 

pkgs. $48  61 

TELEGRAPH  AND  TELEPHONE. 

Sept.  14.  82  Michigan  Bell  Telephone  Co., 

telephone $5  75 

W.   U.  Telegraph  Co.,    tele- 
grams   129 

$7  04 
LIVERY. 

Oct.  7.    110  W.  H.  Porter,  carriages $7*00 

LADIES'*  COTTAGE. 

Oct,  7.    188  Mrs.  Frank  Deokson,  care  of 

cottage _ |7  50 

CHECK  ROOM. 

Oct.  7.    100  W.  A.  Doland,  checking  bag- 
gage         $7  50 

BiARSHAL'S  DEPARTMENT. 

Oct.  7.    120  H.H,  Hinds,  ass't  marshal....       $24  55 

144  Eugene   Fifield,    chief    maiv 

shal's  ezpensee 12  50 

146  Henry  Woods,  horseman 10  00 

104  G.  W.  Phillips.  Jr..  ass't  mar- 

shaL 12  00 

^0  05 
BOOTHS. 

Oct.  7.    182  A.  J.  Dean,  1,100  tickets  for 

boothmen $554  50 

SCHOOL  TICKETS. 

Oct.  7.  177  A.  J.  Dean,  school  tickets  re- 

tamed $82  50 

LUNCH  ROOM. 

Sept.  14.  77  H.  Edwards,  rent  of  stove $2  75 

78  M.  J.  Back,  rent  of  chairs 9  00 

79  H.  H.  Larned.  rent  of  crock- 

ery   7  68 

Oct.  7.      90  PayroU.  help 86  00 

109  KMagreen.  celery 1  00 

119  W.  BTDean,  milk 8  35 

187  N.  E,  King,  labor. 40  20 


1889.    No.  Order. 

Oct.  7.    172  F.  W.  Bertch,  meat  blU $20  90 

178  P.  N.  Kent,  bakery 27  94 

190  Maynard  &  Foley,  groceries...  27  71 

$176  48 
INSURANCE. 

Oct.  7.    199  D.  J.  Gillam,  policy  7222 $15  00 

200  Mott  &  Ackerman,  policy  440.  15  00 
16.    210  Klocksiem    &  Bailey,   policy 

7421 15  00 

211  C.  P.  T^lor,  policy  507-25921 .  60  00 

212  Jones  APorter,  policy  5118.. . .  15  00 
218  S.   H.   Rowe    &  Son,   policy 

18895, 15  00 

214  E.  R.  rierrifield,  policy  28897..         16  00 

mow 

WATER. 

Oct.  7.    128  E.  H.  Eseelstyn,  fireman $12  00. 

184  J.  H.  Bardick,          *'       12  00 

135  J.  Foster.                  "        8  00 

136  Wm.  Mitchell,         "       12  00 

142  Waterworks,  water  boxes 6  00 

$49  00 
SWITCHING. 

Oct.  7.      89  C.  &  G.  T.  R.  R..  switching  9 

cars $18  00 

88  C.  &  G.  T.  R.  R.,  switching  130 

oars 189  00 

Dec.  31.  282  C.  A  G.  T.  R.  R.,  switching  1 

car 2  00 

1159  00 

RIBBONS  AND  BADGES. 

Oct.  7.    183  J.  V.  De  Foe,  ribbon $11  31 

Dec.  81.  228  J.  V.  De  Foe,  ribbon 4  86 

$16  16 

SPECIAL  ATTRACTIONS. 

Oct.  7.  80  Lieat.  Simpson,  mi^tary  drill  $17  55 
98  W.  H.  Jakle,  chariot  races....  285  00 
197  L.  P.  Landy,  rope  walker 81  60 

$834  06 

CATTLE  DEPARTMENT. 

Oct.  7.      96  P.  J.  Mann,  judge $20  00 

107  W.  C.  Norton,  judge 20  00 

115  R.  Baker,  judge 26  00 

124  S.  Johnson,  assistant  super- 
intendent   19  50 

185  50 
HORSE  DEPARTMENT. 

Sept.  14.  54  American    Trotting  Associar 

tion.  annual  dues,  etc $19  00 

Oct.  7.    158  Geo.  W.  Phillips,  superintend- 
ent's expenses 8  97 

161  Geo.  W.  Phillips,  Jr.,  assistant 

superintendent. 23  97 

166  Geo.  W.  Phillips,  judge's  ex- 
penses          44  00 

192  Hudson  House,  superintend- 
ent and  assistant,  board....         19  26 

217  C.  Cobb,  weighing  jockeys....         10  60 

$120  60 
SHEEP  DEPARTMENT. 

Sept.  14.  69  Mrs.    S.    B.    Hough,    board 

judges $U2i 

Oct.  7.    156  D.  W.  Howard,  superintend- 

entexpenses 28  76 


$40  00 
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Oct. 


o«t. 


Oct. 


Oct. 


Oct. 


Oct. 


Oct, 


•ct. 


Oct. 


Oct. 


SWINE  DEPARTMENT. 
No.  Order. 
,    97  Jno.    Lessiter,  saperintBnd- 

ent,  expcDsee 

104  W.  C.  Norton,  jadge 


$15  08 
26  00 


POULTRY  DEPARTMENT. 

7.  125  J.  Q.  A.  Bnrrineton,  fiapor- 

inteDdent  expeneee 

148  L.  R.  Freeman,  jndge 


$40  03 


$18  95 
10  00 


128  96 

AQRICUTURAL  DEPARTMENT. 

7.  158  H.  O.  Hanford,  caperintend- 

enVcexpenBCB  $19  60 

DAIRY  DEPARTMENT. 

7.  147  J.  P.   Shoemaker,    cnperin- 

tendent*8  ezpensec $16  35 

BEE  AND  HONEY  DEPARTMENT. 

7.  120  M.  J.  Gard,  soperintendent's 

ezpensec.. $25  08 

IMPLEMENT  DEPARTMENT. 

7.  141  C.  W.  Yoang,  snperintend- 

ent*b  expensec $59  15 

VEHICLE  DEPARTMENT. 

7.  138  F.  L.  Reed,  soperintendent's 

expenses $15  05 

MACHINERY  DEPARTBiENT. 

7.  120  H.  R.  Dewey,   superintend- 
ent's expenses $26  46 

MANUFACTURERS'  DEPARTMENT. 

7.  168  Henry  Fralick,  saperintend- 
ent  and  assistant's  ex- 
penses        $73  15 

ART  DEPARTMENT. 

7.    75  J.  Price,  labor $6  00 

76  A.  J.  Brow,  paid  labor 6  00 

98  D.  D.  Thorp,  4  M  catalogaes.  26  00 

146  H.  L.  Bollock,  labor 7  00 

149  M.  P.  Anderson,  soperintend- 
ent's expenses 30  43 

159  M.  P.  Anderson,  jad«ee 7  40 


$82  83 


NEEDLE  WORK  DEPARTMENT. 


Oct. 


Oct. 


7.    00  Miss  M.  H.  Brow,  ass't  sopt.       $14  50 
106  Wm.  Chamberlain,  soperin- 


tendent's expenses.. 


28  95 


$48  45 

MISCELLANEOUS  DEPARTMENT. 

7.    96  F.    H.  Smith,    soperintend- 

%    ent's  expenses $16  40 

HORTICULTURAL  DEPARTMENT. 

7.  180  L.   D.   Watkins,  sopt.  and 

asst.  expenses $27  65 


SUMMARY  STATEMENT. 

Winter  meeting $898  20 

President's  office 88  96 

Secretary's  office 1,276  80 

TreftRorer's  office 183  89 

Locating  committee 228  71 

Bofiness  committee 415  27 

Postage 109  00 

Stationery 11  70 

General  expense 424  60 

Printing  and  advertising 911  85 

BoiJdingandgroonds 15,509  20 

Band 266  00 

PoUce 42T  60 

Meal  tickets 266  6» 

Forage 176  80 

Gates 214  61 

Billpocting 87  12 

Express 48  61 

Telegraph  and  telephone 7  04 

Livery 7  00 

Ladies' cottage 7  60 

Checkroom 7  50 

Marshal's  department 69  05 

Booths 564  60 

Schooltickets 82  60 

Lonchroom 176  48 

Insorance 160  00 

Water 49  00 

Switching 169  00 

Ribbons  and  badges 16  16 

Special  attractions 884  05 

Cattle  department 86  50 

Horse           "          129  69 

Sheep           "          40  00 

Swine          "          40  08 

Pooltry        "           28  95 

Agr'l            *'          19  60 

Dairy           "           16  85 

Bee  and  honey  department 26  08 

Implement                **          89  16 

Vehicle                      "          16  05 

Machinery                 " 26  46 

Manofactarers'         '*          78 15 

Art                              "           88  88 

Needlework               **          48  46 

MiscellaneoQs           '*          16  40 

Horticoltoral            '*          27  65 

$28,26141 

MONEYS  PAID  TREASURER  BY  THE  BUBI. 
NESS  COMBilTTEE. 

Amoont  received  from  booth  leases $2,292  25 

Amoont  received  frmn  check  stand 82  90 

Amoont  received  for  wheat  sold 75  68 

Amoont  received  for  material  sold 24  60 

$2,816  88 

MONSYS    BEOEITED    BT  BUSINSSS  OOMXITTKB  VBQII 
BOOTHS  AND  PRITILBOB8. 

TltikeCs 

1889.     No.  osed. 

Aog.  ."»       1  Elliott  and  Bierelanga..  $82  00  16 

31       2QoeenBeeCigarCo 46  00  28 

3R.CoscareUo 40  00  80 

Sept.  2       4  Madden  and  Emmitt....  40  00  80 

5  Pogh  and  FoUer 50  00  81 

8       OOttoZiegler 15  00  7 

6       7A.L.  Hi3l 24  00  12 

8  W.G.Becker 24  00  18 

OM.GUnes&Co 60  00  88 

10  Cassey  and  Riley 36  00  18 

11  M.Clifford 40  00  80 

12  L.  F.  Johnson 75  00  86 

18  Barney  MolUgan 12  00  6 

UF.CrandaU 40  00  80 

7       15  Park  Baptist  Chorch  ...  90  00  46 

16  Mrs.  Sarah  Mott 60  00  25 

17  D.  Behiendt 60  00  80 

18  E.  A.  Ovenshiie 75  00  8T 

19  A.  Groom -60  00  85 

20  L.  W.Lang 18  00  0 
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Tickets 

1889.     No.  OMd. 

Sept.  7     21  8.  V.  HidhmoQa.........  $40  00       20 

22  Tie??  and  teller 40  00       20 

28  Wni.  AndomoD.- ,.  40  00        » 

24C.  Kroet , ,— .  12  00         6 

25L.Patt*n 4800       24 

9      26  Ft^niTTveoQ  and  Locke 75  00       87 

27  F..T.  Fullpr 24  00       12 

28  0'{\innor  and  Me^em. ..  40  00       20 

29  Fo  w  Ipr  imd  W««UMi. ....  40  00       20 
SOL.  F.  Heath 85  00       17 

81  Jamwi  rfeiih„„... 150  00       75 

82  M*»He9  ForaU ,__.  75  00       37 

38  GihMiuidBroft 24  00       12 

34J.  ramieilo ..  20  00       10 

85L-(aBtt.. 12  00         5 

88  LG.  AtklD«.__„„„,.,.  3 

87  Mre.  R  C.  Jomn  ........  16  00 

38  W.  M.  Wfjodroff 12  00        6 

89PirHt.ikl.R(ilmrch.   ....  90  00       45 

40  Ceiitnii  M .  K.  (^hnreh  ...  75  00       87 

41  U.  FlpiBher  ifcCo 10  00        5 

10  42  PkeiI  Ft^tKjtftin  „_,.,.,.  8  00         8 
48a(,Mnrk«y „  12  00         6 

44  Hydraulid  Pr«e0  Go 80  00        15 

45  S.  K.  J-Mw(miB 82  00       16 

46  W.  -M.  Hii(Tofd.,,_„  ..  40  00       20 

47  A)  3  on  aad  Hi  n  ahaxo 27  00       18 

48  Wiliflrd  (1.  eiimtb 10  00         5 

49  G.  W.  ADfkrwm 10  00         5 

50  SaiiiMtJ  B,  L*Ti ,„.  24  00       12 

51  M.  H.  MillApatiffb. 10  00        4 

52  Wm.Wpfit...,  ,„. 1200        6 

53  H.  r.CatJer 10  00         5 

54  Hirkniaii  w^d  Man  in  .  50  00       26 

11  55  Iwiac  N.StoDT^.. 8  00 

SOPaulCamp 10  00        5 

!57  Dr.  G.  H.  Slottbenyo  ...  20  00        3 

58  Jno.  G.  Wolf 5  00        2 

59  Queen  Bee  Cigar  Go 12  60        6 

12  60  A.  Burnett 20  00       10 

61  Minzei    10  00        5 

62  Jno.  Hontley 10  00        5 

68Mr8.  Rioe 8  00         1 

64  Orson  Avery 34  76       17 

65  Jno.  Henderson 6  00 

66  H.  W.  Ghester 5  00        2 

67  Ferffoeonand  Locke....  24  00       13 

68  E.  O.  Halstead 60  00       30 

60  S.  W.  Johnson 8  00        2 

18     70  Prank  Bailey 5  00 

71  Score  card  privilege 5  00 

CiMirs 2  00 

Mole  trap 2  00 

Apple  parers 100 

Mr.  Bamett,  2  ft.  extra .  8  00        4 
Mr.  Lang,  change  loca- 
tion   6  00         8 

Error 100 

Total  receipts $2,292  25  1,100 

IHTUITORT     or      PROPBRTY      BELONOINQ     TO     THE 

laCHIOAN  STATE  AOEIOULTURAL  SOOIETT 

IN  THE  OITT  OF  JA0K8ON. 

400  feet  field  shafting  and  couplings. 
42  bridge  trees. 
60  feet  shafting  and  bearings.   . 

2  iron  band  wheels. 

1  split  band  wheel. 

1  wooden  band  wheel. 

1  lot  lU  inch  water  pipe. 

1  lot  1  inch  water  pipe. 

1  lot  a  inch  water  pipe. 

1  lot  H  inch  water  pipe. 

2  lampposts. 
1  oldlaoder. 
1  old  plow. 

4  round  water  tanks. 
9  long  water  tanks. 

8  square  water  tanks. 

1  grindstone. 

5  small  wooden  horses. 

7  posts  for  fountain  fence. 

2  smalhrolls  wire,  barbed. 
2  pomp  heads. 

45 


1  old  road  scraper. 
1  drag. 

1  wagon  and  water  tank. 

2  refrigerators. 
11  ticket  boxto. 

14  mattresses  and  6  pillows. 

2  old  bedsteads. 

3  iron  garden  rakee. 
1  straw  fork. 

1  bnsh  hook. 

2  wooden  rakee. 

3  sash  and  glass. 
1  scoop  shovel. 

1  post  anger. 

2  pitchforks. 
1  gmbhoe. 

1  pickaxe. 

2  wooden  signs. 

27  New  per  camels,  7x15. 
11  mbberhose. 
2  hose  reds. 
22  hose  bibbs. 

2  water  pipe  keys. 

1  hose  cart  and  hose. 

3  watering  pots. 
1  plantation  bell. 

8  machine  oil  cans. 

1  whitewash  bmsh  and  pail. 

2  bandies  department  flags. 
1  mop. 

1  piece  small  chain. 

1  handsaw. 

1  sledgehammer. 

1  ax. 

1  branding  iron. 

1  pair  tackle  blocks. 

1  roll  rope. 

8  old  oil  cans. 

1  old  jog. 

1  log  chain. 

1  step-ladder,  new. 

1  water  barrel. 

1  robber  belt. 
27  chairs. 
18  brooms. 

3  pigeon  hole  boxes. 
1  blackboard. 

10  tables. 

1  extension  table  and  leaves. 
1  monkey  wrench. 

1  lot  pieces  tar  paper. 

2  step-ladders. 
1  tin  pail. 

1  large  oil  can. 

2  set  stencil  and  brashes. 

1  piece  pomp  log. 

2  rolls  chicken  coop  wire. 

1  socket  wrench  for  shafting. 
6  wooden  horses. 

1  shovel. 

2  small  rolls  barbed  wire. 
2  pair  gas-tongs. 

1  box  of  six  (6)  padlocks  and  keys. 

2  flag  polleys. 

1  flag,  '*  Ladies.** 
1  box  glass  jars  (onopened.) 
1  box— 40  faucets  and  24  drinking  caps. 
1  box— 22  comfortables. 
1  box— 8  lamps  and  13  lanterns. ' 
1  box  pipe  fittimjs. 
1  box— 30  cut-oflTvalves. 
1  box  baggage  checks. 
1  box  door  rollers. 

1  box  horticulture  department  plates. 
10  boxes  street  lamps. 
1  box  decorating,  including: 

1  lot  cambric,  red.  white  and  blue. 

1  lot  carriage  shed  screen. 

1  cambric  canopy,  red,  white  and  blue. 

1  Urge  U.  B.  flag. 
3  small  U.  S.  flags. 

2  streamers. 

1 ''  State  Fair  '*  flag. 

1"  President  "fla«. 

1 "  Pomolo^cal  Hall  '*  flag. 
8  boxes  mosquito  bar  for  decorating. 
1  barrel  chicken  cups. 
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1  box  baniierB,  inolodinff: 
1  maohinery. 
1  large  rooster  and 
1  poultry  department. 
1  agricoltoral. 

1  fine  art  hall. 

2  bee  and  honey  hall. 


1  TOoltry  hall, 
1  hnit  *   " 


hallt  small. 

1  froit  hall,  large. 
1  exposition  hall. 
1  police  station. 
1  apiary. 

1  baggage  checked. 
1  dttUrhalL 
1  secretary  V  office. 
1  farm  ana  garden  produce. 
1  misoellaneons. 
1  treasorer. 
1  president's  room. 
1  lot  **  sections.'* 
1  Innch. 
.  1  manofactares. 

1  entrance. 

2  crop  correspondents*  beadqoarters. 
2  ticket  oflOoes. 

1  children's  department. 

1  ladies*  waiting  room. 

1  ladies'  room. 

1  cars  will  take  freight. 
1  box,  containing  two  castors.  ' 
1  box.  marked  **  table  linen,"  including: 

8  linen  table  dottis. 

5  S-12  dos.  iron  forks. 

8  carying  kniyes. 

1  steel  srarpener. 

1  pair  scissors. 
2S  tin  tablespoons. 

1  dos.  tin  teaspoons. 


i%  dos.  iron  kniyes. 
1  large  iron  spoon. 
4^  doz.  silyer  teaspoons. 
3  dos.  silyer  forks. 
8  dos.  silyer  kniyes. 

8  silyer  sogEff  Umm. 

3  silyer  pickle  forks. 
6  silyer  batter  kniyes. 

10  silyer  tablespoons. 

4  wooden  mnstard  spoons. 
19  yriping  towels. 
19  hand  towels,  linsn. 

1  box,  marked  **  tinware,"  oonti 

1  scrub  bmsh. 

9  yrash  basins. 
4  tin  dippers. 

8  six  (8)  quart  pans. 
10  tin  plates. 

2  frying  pans. 

8  dnpping  pans. 
1  cake  pan. 
1  dust  brush. 
1  box,  marked  **  tinware,"  containing 
1  coffee  boiler. 
1  tea  boiler. 
1  clothes  boiler. 
8  table  seryers. 
8  tin  pails. 
1  dish  pan. 
1  teakettle. 

3  coffee  pots. 
8  tin  cups. 

1  silyer  teapot. 
1  line  main  shaft,  couplings,  boxes,  etc. 
1  iron  band  wheeL 
1  wooden  band  wheel. 
8  fl^g  poles. 

I.  H.  BUTTERFIELD, 

Chaimum. 


Upon  motion  of  Mr.  Hanford,  the  reports  of  secretary  and  business  oommittee  were 
aooepted  and  referred  to  the  finance  committee. 


REPORTS  OP  EXECUTIVE  SUPERINTENDENTS. 
The  report  on  cattle  was  presented  by  Supt.  Butterfield,  as  follows: 


DIVISION  A — CATTLE. 


To  the  President  and  Executive  Committee  of  the  Michigan  State  Agricultural  Society : 

I  have  the  following  to  report  in  relation  to  the  cattle  department  at  the  last  fidr: 

The  exhibit  of  cattle  was  not  as  large  in  numbers  as  at  some  previous  fairs,  but  in 
each  class  there  were  sufficient  numbers  to  make  a  creditable  appearance  for  the 
various  breeds.  The  numbers  in  each  class  were  more  nearly  equ^  than  for  some 
^ears— Holstein-Friesians  being  the  largest.  The  quality  shows  that  we  are  still  grow- 
inffgood  cattle  in  this  State. 

.The  dairy  test  for  the  prize  offered  by  the  Holstein-Friesian  Association  for  the  great- 
est amount  of  milk  and  butter  from  one  cow  was,  I  think,  the  first  of  the  kind  at  a  fair 
in  the  State  and  was  quite  satisfactory. 

I  am  under  great  obligations  to  Mr.  C.  L.  Seeley,  of  Lansing,  who  took  entire  charge 
of  this  test. 

The  secretary  of  the  American  Short  Horn  Association  has  sent  me  the  terms  on 
which  that  association  will  offer  prizes  to  the  amount  of  $225  to  be  awarded  to  short 
horn  cows  that  shall  be  tested  for  milk  and  butter  at  our  next  State  fair,  under  such 
regulatioDH  as  may  be  determined  by  this  committee.  I  hope  this  offer  may  be 
accepted. 

The  omission  of  the  prizes  for  bull  and  his  get  and  for  herd  in  the  Devon  and  Qallo- 
wa;|r  classes  caused  much  dissatisfaction  among  the  breeders  of  those  cattle,  justly  I 
believe,  and  I  recommend  that  those  premiums  be  reinstated  in  the  list. 

In  the  fat  cattle  class  I  think  that  the  sweepstakes  prize  might  be  more  satisfactory 
to  read  as  follows:  Best  steer  (of  the  different  ages  as  now  stated)  bred  and  owned  by 
exhibitor,  with  the  same  prizes  as  now  given. 
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The  bfeeders  of  red  polled  oattle  ask  to  be  admitted  to  the  UbL  There  are  now 
several  breeders  of  these  oattle  in  the  State  and  they  promise  to  make  a  full  show  if 
tfvven  the  same  opportunity  as  others.    I  recommend  that  they  be  added  to  the  lii^. 

Very  respectfully  submitted, 

I.  H.  BUTTERPIELD, 

Superintendent. 
Accepted  and  referred  to  premium  and  rules  committees. 

The  report  on  horses  was  presented  by  Supt.  Phillips,  as  follows: 

DIVISION   B — HOR8E8. 

To  the  President  and  tlie  Executive  Committee : 

The  exhibition  of  horses  at  the  State  fair  of  1889  was  first  class.  There  were  entered 
upon  the  secretary's  books,  4M  horses,  divided  as  follows:  Class  9-t29;  class  10—8; 
olassll--83;  class  12—45;  class  1^—35;  class  14—20;  class  15—31;  class  16—34;  class 
17—26;  class  18—23;  class  19—22;  class  20—13;  speed— 75.  Amount  awarded,  |3»187. 
Amount  oflPered,  $4,358. 

'  Glass  9 — Cleveland  bays  and  French  coach  horses — I  think  should  be  Cleveland  bays, 
and  a  separate  class  for  French  coach  horses  added  to  the  list,  with  the  same  premiums 
as  class  9. 

The  speed  department  was  a  great  success,  being  well  filled  and  closely  contested, 
filling  the  grana  stand  with  more  visitors  than  I  ever  saw  before. 

The  superintendent  gave  his  whole  attention  to  the  horse  department,  and  would  say 
he  believes  the  quality  of  the  horses  on  exhibition  to  be  equal  to  any  in  the  Union.  I 
also  think  our  premiums  are  liberal,  and  rules  nearly  perfect. 

The  expenses  of  the  horse  department  were  $101.69;  $816  was  received  for  speed 
entries. 

O.  W.  PHILLIPS, 

Superintenden  t. 

Accepted  and  referred. 

The  report  on  swine  was  presented  by  Supt  Lessiter,  as  follows: 

DIVISION  D-«WINE. 

Tb  the  Preside  and  Eooecutive  Committee  of  the  State  AgrictUtural  Society: 

The  total  number  of  entries  in  this  division  was  315;  last  year,  291.  The  entries  in 
^each  class  were  as  follows:  Berkshires,  61;  Suffolk,  38;  Essex,  26;  Polands,  136;  Dnroc, 
10;  Chester  Whites  and  large  Yorks,  37;  fat  hogs,  7.  Total  amount  offered,  $835; 
awarded,  $744. 

The  exhibits  in  each  class  were  good,  and  the  classes  of  Polands  and  Berkshires  were 
extra;  and  in  all  the  classes  were  verv  creditable  to  the  swine  breeders  of  Michigan. 

Have  some  recommendations  to  offer  in  classifying,  which  will  come  before  the  pre- 
mium list  committee;  also,  would  ask  for  this  department  more  pens,  as  there  was  not 
near  room  enough,  having  to  use  some  cattle  st^ls  for  part  of  the  exhibit 

All  of  which  is  respectfully  submitted. 

JOHN  LESSITER, 

Superintendent. 

Accepted  and  referred. 

The  report  on  poultry  was  presented  as  follows  by  Supt  Burrington: 

DIVISION   E — ^POULTRY. 

To  the  President  and  Executive  Committee  of  the  Michigan  State  Agricultural  Society  : 

Qentlemen— I  regret  that  I  cannot  make  a  more  favorable  report  of  the  poultry 
exhibit  at  the  last  State  fair.  While  in  quality  it  was  fuller  up  to  previous  years,  there 
was  a  decided  falling  off  in  the  number  of  entries.  This  was  not  to  me  a  matter  of 
surprise,  but  was  fully  anticipated.  The  meager  amount  of  premiums  offered  has  for 
some  time  been  a  source  of  dissatisfaction  on  the  part  of  exhibitors.  At  the  last  fair 
quite  a  number  who  had  heretofore  been  large  exhibitors  were  conspicuous  b^  their 
absence.  It  will  probably  be  time  wasted  to  recommend  any  improvement  m  this 
department,  yet  if  we  desire  a  creditable  show  we  must  increase  the  amount  of 
premiums  offered,  and  an  entirely  new  poultry  house  must  be  erected,  as  the  one  now 
•on  the  grounds  is  unfit  for  use. 

J.  Q.  A.  BURRINGTON, 

Superintendent. 

Accepted  and  referred. 
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The  report  on  dairy  was  presented  by  Superintendent  Shoemaker,  as  follows: 

DiVlSIOK  G — DAIRY  PBODUCT8. 

To  the  President  and  Executive  Committee  of  the  Michigan  State  Agricultural  Society  r 

The  dairy  department,  for  want  of  room  and  proper  fixtures,  did  not  make  as  good 
a  showing  as  in  former  fairs;  the  exhibits  were  scattered.  I  am  indebted  to  superin- 
tendent Fralick  for  space  to  show  most  of  the  dairy  implements.  Quite  a  number  of 
articles  had  no  shelter;  the  refrigerator  when  moved  was  left  in  an  unfinished  state 
and  no  ice  could  be  used;  as  a  consequence  the  butter  was  in  bad  condition.  The 
exhibits  were  creditable  and  would  have  made  a  fine  display  could  they  have  been  kept 
together.  I  would  recommend  that  a  suitable  building,  with  proper  fixtures,  be  provided. 
The  following  are  the  entries  in  this  department: 

Class  35 — 55  entries,  premiums  awarded 100  OD- 

"     36-34       "  "  ** 49  Oa 

**     37 — 4      **       no  premiums  awarded 

Total  premiums  awarded ^ $109  OO 

Premiums  offered,  $173.00.    Attendants'  tickets  issued,  16. 
All  of  which  is  respectfully  submitted. 

J.  P.  SHOEMAKER, 

Superintendent 
Accepted  and  referred. 

The  report  on  vehicles  was  presented  by  superintendent  Reed,  as  follows: 

DIVISION  J— VBHICLES. 

« 

To  the  President  and  Executive  Committee  of  the  Michigan  State  Agricultural  Society  : 
Gentlemen— The  superintendent  of  division  J,  vehicles,  would  respectfully  report 
that  at  the  last  fair  held  on  the  society's  grounds  in  this  city  there  were  236  entries  and 
an  unusuallv  good  exhibition  of  light  and  heavy  work  of  all  classes,  and  the  exhibitors 
were  in  the  best  of  spirits  and  without  exception  voted  the  permanent  location  of  the 
State  fair  at  Tjansing  the  right  thins:.  lour  committee  would  recommend  that 
A.  Clark  &,  Co.  of  this  city  be  allowed  to  build  a  suitable  building  for  their  exhibit  just 
south  of  the  vehicle  exhibition  building  on  the  fair  grounds,  with  the  approval  of  the 
business  committee. 
Respectfully  submitted.  F.  L.  REED, 

Superintendent. 
Accepted  and  referred. 

The  report  on  manufactured  goods  was  presented  by  superintendent  Fralick,  as. 
follows: 

DIVISION  L — MANUFAOTURBD  GOODS. 

To  the  President  and  Executive  Committee  of  the  Michigan  State  Agricultural  Society  : 

The  undersig[ned  superintendents  of  exposition  hall,  containing  six  divisions,  viz.: 
Fine  arts,  music,  needlework,  children's  department,  general  manufactures,  and  the 
State  Fish  Commission's  exhibit,  respectfully  make  the  following  report: 

The  hall  is  too  small  and  improperly  constructed  for  so  large  and  varied  an  exhibition. 
The  business  committee  built  an  annex  this  fall  32  feet  by  80  feet,  which  wto  a  material 
help,  and  enabled  us  to  so  arrange  and  divide  the  space  that  all  the  exhibitors  in  the 
several  departments  were  very  well  satisfied. 

The  exhibits  in  this  hedl  in  the  various  departments  were  large,  good  and  quite  full 
in  their  line.  Some  were  somewhat  orowdea,  but  all  were  well  and  tastefully  arranged 
and  displayed.  A  large,  new  and  commodious  hall  at  an  early  dalie  is  indispensable,  to 
be  so  planned  and  arranged  that  each  of  the  six  divisions  will  have  ample,  suitable  and 
separate  space  for  their  exhibits. 

As  superintendents  of  Division  L,  manufactured  goods,  we  respectfully  make  the 
following  report,  viz.: 

The  regular  exhibition  in  most  of  this  department  was  very  full  and  good,  and  of  non- 
enumerated  articles  was  quite  large  and  attractive,  and  many  of  great  practical  utility. 
This  division  includes  six  classes.  No.  48  to  No.  53,  inclusive.  Whole  number  of  entries 
was  83;  whole  amount  of  premiums  offered,  $416;  whole  amount  awarded,  $140^ 
regular  premiums,  $126;  discretionary  premiums,  $13  and  one  diploma;  amount  offered 
more  than  was  awarded,  $276. 
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OUiM  48— Materials. 

There  were  tour  entries  in  this  class  and  four  exhibits,  all  of  them  of  wool  of  difFerent' 
Idnds  and  quality,  and  all  of  them  good  and  put  up  in  a  very  creditable  condition. 
Amount  of  premiums  oflFered,  150;  amount  awarded,'  $18.  I  respectfully  recommend 
the  next  premium  list  committee  to  so  change  their  premiums  •n  wool  as  to  induce  if 
poflsible  a  much  larger  exhibit  of  wool. 

Class  49-^Factory  Made. 

The  number  of  entries  made  in  this  class  was  six.  There  were  no  regular  premiums 
•offered,  but  on  a  very  fine  display  of  carpets,  rugs,  curtains  and  curtain  fixtures,  a  dis- 
'Sfetionary  premium  ^as  awaraed  of  $10. 

Class  50 — Articles  of  Dress, 

In  this  class  there  were  no  premiums  offered  or  awarded.  There  were  two  entries 
and  two  exhibits.    A  fair  display  but  no  special  attraction. 

Class  51 — Articles  of  Leather  and  India  Rubber  Chads. 

There  were  in  this  class  twenty-two  entries;  a  fair  display  of  some  kinds  of  goods 
Amount  of  premiums  offered,  $114;  amount  awarded,  $19. 

Class  52— Articles  of  Furniture, 

In  this  class  the  exhibit  was  ^uite  large  and  of  great  variety,  and  most  of  them  of 
tsood  quality.  Number  of  entries,  fort^-one.  Amount  of  premiums  offered,  $217; 
amount  of  regular  premiums  awarded.  $87;  amount  of  discretionary  premiums  awarded, 
$3.  There  was  ^uite  a  large  number  of  non-enumerated  articles  exhibited  in  this  class, 
but  none  of  special  merit. 

Class  53— Articles  of  Stoves^  Iron  Works  and  Ornamental  Concrete  Works. 

In  this  class  there  were  nine  entries  in  this  hall.  Amount  of  premiums  offered,  $35; 
4imount  awarded,  $2  and  one  discretionary^  premium  of  a  diploma.  Quite  a  share  of  the 
stove  and  iron  work  was  entered  and  exhibited  in  the  new  machinery  hall  this  year,  as 
there  was  no  premium  offered  on  them.  They  were  entered  in  this  class  only  for  exhi- 
bition, as  there  was  an  abundance  of  desirable  space  in  that  hall,  and  the  exhibit  there 
•of  this  class  of  goods  was  ver^  creditable. 

While  the  amount  of  premiums  offered  in  this  class  is  not  large,  it  is  still  one  of  the 
most  important  and  useful  classes  in  the  whole  division  of  manufactured  goods,  and  the 
privilege  of  exhibiting  their  goods  at  our  annual  fairs  to  possible  purchasers  is  a  suffi- 
cient inducement  to  make  the  exhibition  large  and  interesting. 

It  is  well  known  the  manufacture  of  stoves  and  ranges  of  all  kinds  and  varieties  is  a 
large  and  important  industry,  carried  on  in  Detroit  and  elsewhere  in  the  State.  It  is 
•expected  to  find  the  goods  in  large  variety  and  of  first  quality  on  exhibition,  and  the 
patrons  at  the  fair  are  not  disappointed. 

The  course  adopted  by  this  society  some  years  ago  to  offer  no  premiums  on  stoves  has 
lesulted  in  no  lack  of  exhibits  or  loss  of  interest  in  the  annual  exhibitions  of  this 
society. 

I  p?here  is  annually  exhibited  at  our  fairs  a  large  class  of  articles  of  manufactured 
j^oods  on  which  there  is  no  premium  offered,  or  expected  by  the  exhibitor,  but  quite  a 
uage  share  of  them  are  valuable  products,  not  only  to  the  manufacturers,  but  of  great 
vtiuty  to  the  consumers;  the  manufacturers  being  satisfied  with  space  and  opportunity 
to  exhibit  their  goods,  relying  on  their  merit  for  their  chance  of  remuneration.  And  I 
recommend  that  a  lioend  policy  be  continued  by  this  society  for  their  exhibition,  by 
providing  ample  and  proper  room  and  other  proper  facilities  to  such  exhibitors  in  this 
^department. 

THE  8TAT£  FISH  COMMISSION. 

There  is  a  large  and  growing  interest  taken  by  the  people  of  this  State  and  the  State 
authorities  in  the  production,  propagation  and  distribution  of  the  best  food  fishes  in  all 
the  lakes  and  rivers  of  the  State.  The  State  fish  commission  is  an  established  institu- 
tion of  the  State,  and  the  results  from  their  labors  are  not  only  of  great  pecuniary 
benefit  to  the  people  of  our  own  State,  but  is  an  attractive  feature  yearly  to  a  large 
jiumber  of  visitors  from  other  states  and  countries,  as  well  as  to  our  own  people. 

The  State  fish  commission,  on  request  by  their  president,  were  awaraed  the  neces- 
sary space  and  convenience  provided  (the  best  we  could)  in  the  main  hall  at  our  last 
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fair,  and  they  made  a  very  attractive,  interesting  and  instructive  exhibit  of  fish  in  their 
various  stages,  and  I  hope  it  will  be  repeated  when  a  better  opportunity  can  be  givea 
to  make  their  display. 
A]l  of  which  is  respectfully  submitted. 

HENRY  PRALICK, 

Superintendent 
HENRY  S.  FRALICK, 

AssH  Superintendent. 
Accepted  and  referred. 

The  report  on  misceUaneous  was  presented  by  Supt  Smith,  as  follows: 

DIVISION   P — MISORLJliAirEOUS.  / 

The  President  and  Executive  Committee  of  the  State  Agricultural  Society: 

On  reporting  for  duty  as  superintendent  of  miscellaneous  department  at  our  last  fair,, 
I  found  that  your  executive  committee  for  some  reason  had  neglected  to  provide  either 
building  or  space  for  the  accommodation  of  exhibitors  in  that  department.  Of  course 
the  situation  was  a  little  embarrassing  both  to  myself  and  exhibitors.  But  thanks  to 
superintendents  in  some  of  the  other  departments  (especially  Mr.  Fralick*s)  I  succeeded 
fairly  well  in  locating  exhibitors  in  my  department.  I  had  thought  to  recommend  for 
your  consideration  the  propriety  of  striking  out  from  our  premium  list  the  miscella- 
neous department,  letting  other  dei^rtments  absorb  the  exhibits  now  coming  under  thai 
head.  But  upon  further  consideration  would  recommend  that  at  the  next  session  of 
our  legislature  there  be  an  effort  made  to  obtain  an  appropriation  to  assist  the  State 
Agricultural  Society  in  erecting  a  suitable  building  for  tne  display  of  exhibits  from  the 
A^oultural  College,  and  such  other  exhibits  as  might  come  under  the  head  of 
miscellaneous. 

All  of  which  is  respectfully  submitted. 

F.  HART  SMITH, 

Superintendent, 

Accepted  and  referred. 

The  report  on  forage  was  then  read  by  Supt.  Wood,  as  follows: 

FORAGE. 

To  the  President  and  Executive  Committee  of  the  State  Agricultural  Society: 

The  past  season  was  a  favorable  one  for  the  management  of  the  forage  department! 
even  if  the  season  had  been  less  favorable,  the  grounds  were  superior  to  those  occupied 
some  previous  years. 

The  supply  of  straw  for  bedding  was  ample  the  first  of  the  weeK;  even  Wednesday  it 
seemed  that  we  had  more  than  was  needed,  but  it  was  finally  well  cared  for.  I 
engaged  four  loads  Thursday  to  supply  the  needs  during  the  balance  of  the  fair,  but 
one  load  failed  to  come  and  consequently  there  was  a  little  shortage,  especiallv  in  the 
swine  department,  which  caused  some  complaint.  I  explained  the  matter  to  exhibitora,^ 
and  we  got  along  fairly  well. 

Besides  the  straw  raised  on  the  fair  grounds,  we  purchased  42  ^ff^  tons,  at  $4  per 
ton,  amounting  to  $171.14.  So  far  as  the  hay  is  concerned,  the  society  relieved  me 
somewhat  from  the  arduous  duties  that  would  otherwise  have  fallen  upon  me.  I  made 
arrangements  vdth  Mr.  U.  D.  Ward  and  Mr.  Whitehead  to  bale,  deliver  and  collect  p^ 
for  the  same,  at  13  per  ton.  One  lot  of  hay  we  purchased  did  not  prove  to  be  of  as  gooa 
quality  as  it  appeared  to  be  in  the  stack,  but  on  the  whole  I  think  the  exhibitors  were 
reasonably  well  satisfied  with  the  quality. 

From  the  first  I  was  in  favor  of  the  society  furnishing  all  the  forage  to  be  used  on 
the  ground  during  the  fair.    But  the  plan  adopted  seemed  to  work  well  during  the 

Srogrees  of  the  fair.  Owing,  however,  to  circumstances  attending  the  closing  of  the 
lir,  I  am  still  of  the  opinion  that  the  course  pursued  will  have  a  tendency  to  diminish 
our  exhibits  and  lessen  the  number  of  exhibitors.  Should  this  be  the  result,  then  it 
would  have  a  tendency  to  detract  from  the  attractions  of  the  fair,  and  decrease  the 
number  of  visitors.  It  cost  the  exhibitors  one-fourth  more  for  the  same  amount  of  hay 
than  it  would  the  society,  delivered  in  the  bams  on  the  grounds.  , 

This  society  belongs  to  the  i>eople  of  the  State;  and  while  it  must  be  managed  so  aa 
to  pay  financially,  yet  it  should  be- conducted  so  as  to  interest  the  greatest  number  pos- 
sible. The  larger  the  number  of  exhibitors  and  the  larger  the  exhibition,  the  greater 
the  good  results  to  be  obtained  thereby. 
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I  remained  upon  the  grounds  nights  during  the  fair.  Mr.  Whitehead  had  also  a  man 
with  Mr.  StoweU,  who  was  exoeflent  help;  yet  we  had  some  shortage  in  the  f  ooiety 
hay. 

All  of  which  is  respectfully  submitted. 

A.  P.  WOOD, 

Superintendent    ^ 

Accepted  and  referred  to  committee  on  rules. 

A  resolution  thanking  Acting  President  Hyde  for  faithful  performance  of  the  duties 
devolved  upon  him,  was  unanimously  passed. 

It  was  then  resolved  that  the  thamcs  of  the  society  are  due  and  are  hereby  tendered 
to  Chairman  Butteriield  and  his  associates,  of  the  business  committee,  for  the  able, 
eo(xiomioal  and  courteous  manner  in  which  they  have  performed  the  duties  devolved 
upon  them. 

Upon  motion  adjourned  until  Tuesday  morning  at  9  o'clock. 


SBCX)ND  DAY. 


Senate  Ghambbb,  ) 

Lansing,  Jan,  14,  1890,    ) 

The  executive  committee  resumed  its  session  this  morning,  pursuant  to  adjournment, 
Hon.  QeOk  W.  Phillii)e  hi  the  chair. 

Roll  called.  Present:  Messrs.  Dewey,  Hanford,  Ball,  Lessiter,  Kelsey,  Fifield,  Reed, 
Smith,  Burrington,  Wood,  Turner,  Shoemaker,  J.  P.,  Gard,  Howard,  Butterfiela,  Wat- 
kina,  Irhillipe,  Kralick,  and  the  secretary. 

The  report  on  sheep,  presented  by  Supt.  Howard,  as  follows: 

Division  O — SHEEP. 

To  the  President  and  Executive  Committee  of  the  Michigan  State  Agricultural  Society: 

The  exhibition  of  sheep  at  the  last  State  Fair  was  unusually  good,  both  in  number 
and  quality.    The  number  of  entries  and  awards  in  each  class  are  as  follows: 


Eotrles. 

AWMtlB. 

Clan  21 

»»     22- 

U6 
12 

68 
43 
104 
41 

86 
21 

$2M00 
87  00 

'♦     28 

152  00 

"     24    

152  00 

'*     2S 

226  00 

••     26 _ 

•'     27 

146  00 
152  00 

"     28     ....                    

66  00 

TotmX : 

486 

$1477  00 

I  would  recommend  a  premium  of  $15  to  be  given  to  the  best  ram  and  four  of  his  get 
in  each  class. 
Respectfully  submitted. 

D.  W.  HOWARD, 

Superintendent. 
Accepted  and  referred. 

The  report  on  farm  products  was  presented  by  Supt.  Hanford,  as  follows: 

DIVISION   P— FARM  AND  GARDEN   PRODUCTS. 

To  the  President  and  Executive  Committee  of  State  Agricultural  Society  : 

Qentlrmen — I  have  no  means  of  comparing  the  exhibition  in  Division  F  with  those 
of  former  years,  but  it  was  a  very  creditable  one  at  your  last  fair.  In  cla>s  31  there  was 
a  very  full  showing  of  all  grains  and  seeds  mentioned  in  the  list.  In  this  class  was 
shown  a  very  fine  collection  of  grains  in  the  head  (a  large  number  of  varieties)  all  the 
growth  of  this  year;  also  a  large  number  of  seeds  m  boxes,  with  labels  attached,  that 
made  a  very  fine  show.    In  this  class  was  also  shown  the  very  fine  display  of  grain  in 
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the  head;  also  grain  and  seeds  put  up  in  glass  jars,  etc.,  made  by  Mr.  D.  Woodman,  of 
Paw  Paw,  which  was  very  attractive,  for  which  a  discretionary  premium  was  given 
of  $25. 

Class  32 — Early  and  Late  Potatoes. 

There  was  a  full  exhibitiom  in  this  class  of  all  the  vai€eties  enumerated  as  well  as 
many  new  ones  of  great  merit,  the  more  interesting  to  me  because  of  their  having  been 
grown  on  a  marsh  located  near  Mason  in  this  county,  that  a  few  years  ago,  from  its. 
extent  and  large  amount  of  water  on  it,  was  considered  quite  worthless.  The  result  of 
quite  thorough  drainage  you  were  enabled  to  see  at  our  last  fair. 

Class  33— Display  of  Roots  and  Vegetables, 

In  this  class  quite  large  premiums  were  offered  which  brought  out  a  large  assortment, 
which  was  arranged  as  well  as  our  limited  space  would  allow.  The  display  from  the 
CoUege  was  a  very  fine  one  that  gave  general  satisfaction  to  its  friends. 

Class  34— Flour,  Meal  and  Feed. 

The  exhibit  in  this  class  was  not  so  full  as  might  have  been  expected,  only  a  few 
sacks  having  been  shown. 
Respectfully  submitted. 

H.  O.  HANFORD, 

Superintendent. 
Accepted  and  referred. 

The  report  on  bees  and  honey  was  presented  by  Supt  Gard,  as  follows: 

DIVISION  H— BEES  AlfD  HONET. 

To  the  President  and  Executive  Committee  of  the  Michigan  State  Agricultural  Society: 

GsNTiiEMEN— I  herewith  submit  a  report  of  Division  H,  class  42,  bees  and  honey 
exhibited  at  the  forty-first  annual  fair  of  the  Michigan  Siate  Agricultural  Society,  held 
at  the  city  of  Lansing,  commencing  on  September  9, 188^: 

The  amount  offer^  in  premiums  was  $198.  The  amount  paid  was  $177.  Number 
of  entries  was  75.  Early  in  the  season  it  was  too  dry  for  successful  honey  gathering; 
but  later  on  in  the  season  bees  did  fairly  well  in  many  localities,  gathering  liberal  sup- 
plies. The  exhibit  of  honey,  in  the  comb  and  extracted,  was  liberal  and  tastilv  arranged 
making  a  very  attractive  and  instructive  display.  There  was  a  large  crowd  of  people 
visiting  the  hall  at  all  hours  of  the  day  during  the  fair.  I  noticed  a  large  number  of 
interested  people  making  inquiries  of  the  exhibitors  in  relation  to  the  modem  improve- 
ments of  bee  keeping  that  showed  there  was  a  great  deal  of  interest  taken  in  the  busi- 
ness. The  exhibition  and  information  gathered  from  the  intelligent  bee  keepers  was  a 
source  of  knowledge  of  great  benefit  to  the  new  beginner  and  those  anticipating  the 
business.  The  new  building  for  the  apiary  department  is  all  that  could  be  desired,  and 
was  admired  by  exhibitors  and  visitors.  Professor  Cook,  of  the  zo6logical  deparUnent 
of  the  Agricultural  College,  made  a  very  attractive  and  instructive  exhibit  of  mounted 
honey-producing  plants  ana  samples  of  extracted  honey  from  different  plants,  showing 
the  different  shaoes  of  color  and  qualily  of  honey  made  from  the  flowers  of  different 
plants.  A  full  colony  of  bees  was  exhibited  in  a  wire-cloth  tent  and  were  manipulated 
every  afternoon  by  a  young  man  from  the  College.  Taken  altogether  the  exhibition 
from  the  zoological  department  of  the  College  was  very  interesting  and  instructive  and 
was  highly  appreciated  bv  a  large  number  of  interested  people. 

All  of  which  is  respectfully  submitted. 

M.  J.  GARD, 

Superintendent 

Accepted  and  referred. 

The  report  on  machinery  was  presented  by  Supt  Dewey,  as  follows: 

DIVISION  K— ICAGHHTEBT. 

Mr.  President  and  Gentlemen  of  the  Michigan  State  Agricultural  Society: 

The  superintendent  of  Division  K,  machinery,  would  beg  leave  to  submit  the  follow- 
ingreport: 

This  department  was  well  sustained  considering  everything,  and  a  deep  interest  was 
felt  by  exhibitors  and  visitors.     The  accommodations  were  good  for  ail  who  could 
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obtain  space  in  the  building.  The  exhibits  in  this  department  were  not  as  numerous  as 
I  oould  have  wished,  jet  notwithstanding  it  was  a  success,  and  I  believe  the  near  future 
will  develop  a  demand  for  a  much  larger  building. 

There  was  a  general  good  feeling  among  all,  and  a  marked  courtesy  from  exhibitors 
'  was  ever  noticeable. 

Great  credit  is  due  Lansing  for  its  efforts  to  make  this  department  attractive  and 
successfuL 

All  of  which  is  respectfully  submitted.  

H.  R.  DEWEY, 

Superintendent. 

The  report  on  horticulture  was  presented  by  Supt.  Watkins,  as  follows: 

DIVISION   B  *-HOBTIOUI/rURE. 

To  the  Pi^sident  and  Executive  Committee  of  the  Michigan  State  Agricultural  Society : 

I  have  the  honor  to  report  that  division  R — Horticulture— made  a  creditable  exhibit, 
namely:  In  the  15  classes  there  were  369  entries,  none  being  blank;  class  1  having  9 
entries;  class  2—6;  class 3—5;  class 4 — i:  class 5— 5;  class 6— 7;  class?— 8;  class 8— 3; 
•lass  9—7;  class  10—228;  class  11—28;  class  12—1;  class  13—8;  class  14—1,  and  class 
15--49.    Premiums  ofiFered,  9829.25.    Paid,  $552. 

There  were  no  protests,  and  general  good  feeling  prevailed. 

I  believe  that  the  future  of  this  department  of  your  fair  is  assured,  and  will  only  need 
generous  treatment  and  suitable  quarters  to  make  it  full  and  complete. 

I  would  recommend  that,  if  possible,  horticultural  hall  be  given  entirely  to  this 
department,  and  remodeled  according  to  modem  plans  for  such  exhibits. 

L.  D.  WATKINS, 

Superintendent 

Accepted  and  ref  eired. 

Chairman  Phillips  then  introduced  President-elect  Hon.  James  M.  Turner,  who 
addressed  the  committee  as  follows: 

ADDRESS  OF  PRESIDENT  TURNER 

To  the  Members  of  the  State  Agricultural  Society  t 

GsNTiiEiaEN — To  begin  with,  I  desire  to  congratulate  the  society  upon  the  acquisition 
of  a  permanent  and  suitable  home;  and,  secondly,  that  through  the  earnest  pfforts  of 
the  members  of  the  executive  committee,  the  fair  of  1889  not  only  has  proved  a  success, 
but  that  it  has  proved  also  that  the  State  Agricultural  Society  has  not  outlived  its  use- 
fulness, but  is,  on  the  contrary,  just  entering  upon  an  era  of  new  life  and  succes& 

The  society  was  organized,  as  all  associations  that  are  of  any  use  in  the  world  are 
organized,  upon  an  idea.  That  idea  was  to  promote  the  agricultural  and  manufacturing 
interests  of  the  great  State  of  Michigan.  That  its  usefulness  in  the  past  has  been  beyond 
measure  is  without  doubt  I  am  also  entirely  satisfied  that  so  long  as  the  society  and 
its  managers  prove  by  their  works  that  whatever  policy  they  adopt,  and  whatever 
e£Forts  they  make,  are  in  the  interest  of  the  masses,  the^r  will  receive  the  full  and 
hearty  support  of  the  people,  and  their  usefulness  will  continue  as  long  as  time  lasts. 
We  are  not  here  to  represent  ourselves,  neither  are  we  here  to  represent  any  special 
interest,  but  to  promote  the  greatest  good  to  the  greatest  number;  and  while  the  State 
Agricultural  Societv  keeps  this  central  idea  in  mind,  it  will  grow  in  usefulness  and 
well-deserved  popular  favor.  We  shall  find  that  in  order  to  keep  up  with  the  proces- 
sion we  shall  need,  from  time  to  time,  as  experience  teaches  us,  to  change  our  methods 
and  our  policy,  realizing  that  the  relentless  law  of  '*  the  survival  of  the  fittest  '*  is  applic- 
able to  agricultural  societies  as  well  as  to  all  other  material  things. 

Now  that  we  have  a  permanent  home,  the  improvements  that  are  made  from  year  to 
^ear  will  be  of  a  more  permanent  character;  and  if  what  we  are  able  to  do  each  season 
IS  done  with  reference  to  a  well-matured  plan  for  the  whole,  it  will  greatly  lessen  the 
expensee  which  have  heretofore  been  necessarily  attached  to  our  annual  exhibits.  The 
reports  of  our  treasurer  and  business  committee  will  give  you  all  the  facte  and  figures 
relative  to  our  finances;  and  the  members  of  the  committee  and  society  can  well  con- 
gratulate themselves  upon  the  showing  made.  We  are  now  the  owners  of  a  magnificent 
groiind,  especially  adapted  for  the  purposes  for  which  we  intend  it,  and  I  am  confident 
that  the  committee  will  arrange  to  make  from  year  to  year  improvements  whereby  the 

Sublic  will  annually  be  made  comfortable  and  happy  during  theit  attendance  at  the 
tate  fair.     The  grounds  now  owned  by  the  society,  with  the  improvements  thereon, 
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are  well  worth  seventy-five  thousand  dollars;  and  being  free  of  all  mortgages  and 
inoumbrances,  the  State  society  is  to  be  congratulated. 

As  one  of  the  citizens  of  Lansing  it  was  with  fear  and  trembling  last  year  that  I  cam» 
before  this  committee,  and,  with  others,  urged  the  advisability  of  establishin|r  a  per- 
manent home  at  the  capital  city.  In  order  to  convince  the  committee  of  the  desirability 
of  such  a  move,  I  assumed  to  speak  on  behalf  of  the  citizens  of  Landing,  and  promised 
many  things.  I  am  proud  to  say  that  in  all  the  matters  promised  the  citizens  of  Lian- 
sing  fully  rose  to  the  occasion  and  enabled  us  to  carry  out  in  good  faith  every  pledge 
made. 

We  promised  you  that  the  Central  Michigan  Agricultural  Society,  in  consideration  of 
your  permanently  locating  at  the  capital,  would  donate  the  magnificent  groiinds  of 
which  we  are  now  fully  possessed;  sucn  conveyance,  however,  by  uie  CentitJ  Michigan 
Agricultural  Society  was  to  be  made  subject  to  the  incumbrances,  amounting  to  ten  or 
twelve  thousand  dollars,  on  the  grounds.  To  cover  this  we  proposed  that  the  city  of 
Lansing^  would  come  to  our  aid  and  raise  the  necessary  funds  to  enable  us  to  procure  a 
discharge  of  the  mortgage.  The  city  of  Lansing  voted,  as  we  promised,  twelve  thousand 
dollars  in  aid  of  the  enterprise,  and  the  inoumbrances  were  paid  off  and  the  mortgage 
discharged. 

We  promised  you  that  the  city  railway  tracks  would  be  extended  to  the  fair  grounds 
in  time  for  the  annual  exhibition  of  1889.  The  common  council  passed  the  necessary 
ordinances  providing  for  the  extension  of  the  street  railroad,  and  the  road  was  in  opera- 
tion at  the  opening  of  the  fair.  We  promised,  also,  that  the  city  water-works  would 
extend  their  pipes  into  the  fair  grounds  and  afford  us  fire  protection  and  water  supply. 
In  this  we  were  promptly  supported  by  the  common  council  and  by  the  board  of  water 
oommisaioners;  and  at  an  expense  of  over  $2,500,  incurred  by  the  city,  the  water  mains 
were  extended  to  and  into  the  fair  grounds,  and  we  were  voted  perpetual  fire  protection 
and  adequate  water  supply  without  cost. 

In  addition  to  these  things,  the  business  men  of  Lansing,  through  their  board  of 
trade,  raised  and  expended  over  one  thousand  dollars  in  properly  advertising  the  last 
annual  fair;  and  in  every  way  our  citizens  seemed  proud  to  carry  out  not  only  the  letter 
but  the  spirit  of  the  obligations  we  undertook  in  their  behalf. 

Our  acknowledgments  are  also  due  to  the  Lansing  Electric  Light  Co.,  who  extended 
their  lines  into  the  fair  grounds  and  maintained  ever^  night  during  the  exhibition,  free 
of  charge  to  the  society,  about  twenty  arc  lights,  which  was  a  great  convenience  to  our 
exhibitors. 

I  can  readily  see,  now  we  are  established  in  our  new  and  permanent  home,  that  thia 
committee  will  no  doubt  make  arrangements  to  change  many  of  the  details,  which  have 
heretofore  been  impracticable,  owing  to  the  fact  that  we  migrated  from  place  to  place 
almost  every  year. 

Among  other  things,  I  would  recommend  that  the  proper  committee  be  instructed  to 
provide  turn-stiles,  if  thought  best,  similar  to  those  used  by  the  Detroit  International 
Exposition  Association,  in  order  that  at  any  hour  of  the  day  the  register  may  be  con- 
suited  and  the  members  of  the  society  advised  exactly  of  the  number  of  people  admitted 
to  the  grounds  up  to  any  particular  hour.  It  has  been  suggested  that  with  our  method 
of  admitting  teams  within  the  g^unds  this  would  be  difficult;  but  it  occurs  to  me  that 
this  might  be  arranged  bv  requiring  that  occupants  of  each  vehicle  alight  and  pass 
through  the  turn-stile  as  they  arrive,  and  their  team  be  brought  inside  the  grounds 
by  attendants  provided  by  the  society. .  Heretofore  the  socie^  has  issued  to  booth < 
renters  one  ticket  for  each  dollar  paid  for  the  privileges.  I  observed  during  the  last 
fair  that  this  led  to  many  serious  abuses,  and  I  would  recommend  that  the  policy  be 
abandoned,  and  that  booth-renters  be  required  to  pay  a  net  price  and  settle  for  their 
admissions  within  the  grounds  the  same  as  other  patrons  of  the  fair,  the  price  charged 
for  booths  at  all  times  being  made  low  enough  so  that  this  change  will  not  be  burden- 
some upon  anybody. 

It  has  seemed  to  me  that  our  charge  of  $1.00  for  admission  of  team  was  exorbitant  for 
these  times,  and  should  be  reduced  one-half.  As  to  our  present  system  of  attendants*' 
tickets,  I  think  the  committee  Lb  satisfied  that  it  has  many  serious  defects,  and  a  new 
and  imi)roved  system  should  be  inaugurated. 

I  am  inclined  to  think  that  the  committee  would  do  well,  also,  to  recommend  that  the 
business  committee  provide  a  suitable  office  and  comfortable  quarters  for  the  superin- 
tendents of  each  department,  conveniently  located  with  reference  to  the  deimrtments 
which  they  are  to  serve. 

Inasmuch  as  I  have  heretofore  heard  from  members  of  the  executive  committee 
expressions  of  deep  regret  that  there  should  be  any  clashing  of  dates  of  the  principid 
fairs  in  Michigan,  I  trust  the  executive  committee  will  this  year  arrange  our  dates  in 
order  that  the  International  Exposition  at  Detroit,  the  State  Fair,  the  Western  Michigan 
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Association  at  Grand  Rapids,  and  the  Northeastern  Society  at  Saginaw  may  work  in  har- 
mony, and  exhibitors  be  given  an  opportunity  to  make  a  circuit  of  alL  As  each  and  every 
one  of  these  societies  are  supposed  to  be  organized  solely  for  the  promotion  of  agricult- 
ure and  the  mechanic  arts,  we  can  have  nothing  in  opposition  to  each  other,  but  on  th& 
contrary,  should  make  each  year  *'  a  long  pull,  a  strong  pull,  and  a  pull  all  together.^  If 
this  can  be  done  annually,  we  shall  realize  in  a  few  years  more  than  ever  the  force  of  the 
adage  *^  In  union  there  is  strength.'* 

It  would  also  be  of  great  advantage  to  exhibitors,  if  dates  of  these  fairs  are  harmoni- 
ously arranged,  if  premium  lists  of  the  several  societies  would  also  be  made  to  harmon- 
ize, m  order  that  tne  stock  mav  be  similarly  classified  in  each  place,  herds  made  up  of 
the  same  numbers  and  ages  of  animals,  etc;  with  a  view  to  which  I  would  regard  it  of 
importance  to  our  exhibitors  if  our  premium  list  committee  could  have  in  consultation 
wi&  them  representatives  of  the  Detroit  Association,  the  Western  Michigan  Association, 
and  the  Northeastern  Association.  I  believe  it  would  be  for  the  interest  of  this  society, 
as  well  as  the  others,  to  make  a  division  for  each  and  every  one  of  the  various  improved 
breeds  of  doniestic  animals,  in  order  that  every  varietv  of  animals,  the  breeding  of 
which  is  made  authentic  by  recognized  records,  should  be  fully  recognized  by  this 
society,  by  making  a  place  for  their  exhibition.  It  occurs  to  me  that  if  the  dates  for 
our  exhibition  and  the  other  associations  heretofore  mentioned  are  harmonized,  a  grand 
trotting  circuit  could  be  provided  for  at  these  fairs,  for  which  ample  provision  should 
be  made  in  the  way  of  premiums  and  proper  accommodations.  The  State  of  Michigan 
now  has  so  many  extensive  breeding  eetaolishments  that  are  devoting  their  attention  to 
the  imi>rovement  of  the  American  trotting  horse,  that  the  time  has  come  when  this 
association  will  do  well  to  lend  a  hand  to  the  more  perfect  development  of  this 
important  industry. 

I  shall  hope  and  expeqt  that  the  State  Agricultural  Society  will  now  receive  such 
strong  support  from  the  people  that  within  a  few  years  we  shall  be  able  to  erect  a  per- 
manent exposition  building  on  our  grounds  and  pay  for  it  out  of  our  receipts;  such  build- 
ing to  cost  not  less  than  $50,000,  and  be  a  credit,  not  only  to  the  society,  but  to  the 
people  of  the  great  State  of  Michigan  who  are  standing  at  our  back.  While  this  sug- 
gestion may  be  considered  a  little  premature,  I  have  full  confidence  in  the  ability  of  thia 
society  to  make  the  improvement  m  the  near  future. 

Inasmuch  now  as  we  are  permanently  established,  it  occurs  to  me  that  it  would  be 
the  part  of  wisdom  if  the  executive  committee  would  direct  that  the  secretarv's  office, 
as  soon  as  practicable,  be  permanently  established  upon  oar  own  premises,  and  that  the 
business  committee  be  instructed  to  erect,  as  an  addition  to  the  secretary's  office,  a  fire- 
proof vault  of  suitable  size  to  contain  all  the  books  and  papers  and  archives  of  this 
society,  and  that  idl  records  and  papers  connected  with  the  business  of  this  association 
shall  be  at  all  times  found  therein.  I  believe  it  would  be  the  part  of  wisdom  to  increase 
the  pay  of  the  secretary  so  that  he  could  afford  to  devote  his  entire  time  and  energies  to 
the  business  of  this  society,  acting  as  the  clerk  and  doing  all  the  clerical  work  of  the 
business  committee,  as  well  as  the  duties  heretofore  performed;  and,  if  practicable,  I 
would  go  still  further  and  advise  that  arrangements  be  made  so  that  he  can  reside  upon 
the  premises  owned  by  this  association,  and  have  the  general  care  of  the  track  and 
grounds  throughout  the  year.  Methods  heretofore  in  vogue  in  this  respect  have  no 
doubt  been  the  wisest  under  the  circumstances;  but  now  that  we  have  a  permanent 
home,  there  is  no  more  sense  in  having  the  business  office  of  the  association  a  hundred 
mUes  away  from  the  business  than  there  would  be  in  having  the  business  office  of  ome 
of  Detroit's  manufacturing  institutions  maintained  in  the  city  of  Jackson. 

I  make  all  of  these  various  suggestions  merely  that  the  executive  committee  may 
duly  consider  them  m  connection  with  the  other  matters  that  will  naturally  suggest 
themselves;  and  I  have  full  confidence  that  you  will  act  wisely  in  whatever  course  you 
determine  upon. 

In  conclusion,  allow  me  to  predict  that'  the  year  1890  is  to  be  a  memorable  year  for 
this  society.  We  are  to  be  spared  the  exi)ense  of  many  changes  to  which  we  have  here- 
tofore been  subjected  on  account  of  the  necessity  of  moving  from  place  to  place;  and 
with  our  premium  lists  and  dates  harmonized,  corrected  and  enlai^^,  I  firmlv  believe 
we  shall  in  1890  give  the  people  of  Michigan  the  most  successful  State  fair  that  they 
have  ever  yet  attended.  I  am  confident  that  this  executive  committee  have  no  other 
idea  than  to  make  it  the  biggest  fair  of  the  year;  and  I  have  no  doubt  but  what  the 
arrangements  will  be  made  at  this  session  to  insure  success  in  every  department 

Roll  called  and  the  followiog  named  members  responded  to  their  names:  Messrs. 
Dewey,  Ball,  Lessiter,  Kelsey,  Fifield,  Reed,  Smith,  Burrington,  Shoemaker,  J.  P.,  Oard, 
Oole,  Butteifield,  Lockwood,  Gustard,  Phillips,  Fralick,  president,  secretarv. 

Moved  and  supported  that  the  addresses  of  the  retiring  president  and  the  president- 
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elect  be  referred  to  a  special  committee  of  three  to  recommend  a  subdivision  of 
subjects. 

The  motion  prevailed  and  the  chair  appointed  as  such  committee  Messrs.  Ball, 
Phillips  and  Fralick. 

The  report  en  police  was  presented  by  Supt.  Kelsey,  as  follows: 
To  the  President  and  Executive  Committee  of  the  Michigan  State  Agricultural  Society:^ 

Gemtijebmen — ^The  undersigned,  superintendent  of  police,  would  respectfully  submit 
the  following  report: 

Acting  upon  the  suggestion  of  Mr.  Byde,  acting  president  of  the  society,  and  Mr. 
Butterfield,  chairman  of  the  business  committee,  a  few  policemen  were  placed  on  duty 
at  the  grounds  as  early  as  Sept  7,  disappointing,  it  is  true,  a  few  sightseers,  but  saving 
ofScers  and  employ^  of  the  society  from  annovance  and  exhibits  from  needless  injury. 
The  police  force  was  increased  from  day  to  day  until,  on  the  third  day  of  the  fair^  we 
were  employing  46  policemen  with  and  1  withoutpay.  This  number  includes  the  night 
watch  and  patrol  as  well  as  the  day  police,  llie  price  paid,  wil^  one  exception,  was 
$L50  per  day,  with  extra  time  allowea  for  extra  work,  and  no  man  was  allowed  to  go  on 
duty  unless  sworn  in  as  special  policeman,  the  honorable  the  mayor  and  recorder  of  the 
eity  of  Ttfmsing  kindly  furnishing  them  with  certificates  of  appointment  and  that  without 
expense  to  the  socie^. 

I  wish  to  note  also  in  this  report  the  efficient  service  rendered  us  by  Mr.  Bates,  chief 
of  the  city  police,  who,  with  a  detail  from  his  force,  was  present  every  day  of  the  State 
fair  and  assisted  in  preserving  order  on  the  grounds  and  at  the  gates. 

A  somewhat  new  and  interesting  feature  of  our  program  was  that  of  night  exhibitions 
upon  the  track,  and  it  is  in  no  spirit  oi  criticism  that  I  say  th^  time  and  nature  of  these 
exhibits  necessarily  increased  the  work  of  this  department  over  that  of  former  years, 
added  much  to  its  expense,  and  delayed  clearing  the  grounds  at  night  until  a  late 
hour. 
*  Access  to  the  grounds  near  the  rear  entrance  was  made  easy  by  a  huge  pile  of  debris 
from  a  wreck  on  the  C.  &  G.  T.  R.  B.,  and  on  the  west  side  fronting  Logan  street  by  old 
board  fence,  re<}uiring  extra  men  at  those  points  to  protect  the  sooie^  from  intrusion 
from  the  ill-advised  few  who  are  ever  on  the  alert  to  obtain  something  for  nothing. 

Fence-jumpers  when  arrested  were  charged  an  admission  fee  25  per  cent  above  regular 
rates.  The  lesson  sought  being  that  entrcmoe  to  the  fair  grounds  could  be  had  by  way 
of  the  gate  at  less  cost  and  trouble  than  by  any  other  known  route.  The  receipts  from 
this  source  were  turned  over  to  the  treasurer  of  the  society. 

An  almost  entire  absence  of  drunkenness  on  the  grounds  speaks  well  for  the  city  oi 
Lansing  and  the  thousands  of  visitors  who  patronized  the  State  fair,  and  to  the  credit 
of  the  society  be  it  said  that  a  nearly  empty  orandy  flask  in  possession  of  the  only  man 
arrested  in  a  drunken  condition  was  proof  sufficient,  even  in  this  case,  that  to  outside 
purchases  was  due  the  inside  trouble. 

No  wheel  of  fortune  or  othef  gambling  device  was  allowed  on  or  about  the  grounda 
But  one  loss  from  pickpockets  was  leported,  and  even  in  that  case  the  amount  taken  was 
trifling.  Few  complaints  of  theft  were  heard  and  on  the  whole,  general  good  order 
prevaOed. 

On  Wednesday  a  series  of  aocidents  occurred  almost  simultaneouslv.  Three  persons 
were  shot  through  the  carelessness  of  one  Edward  Francis,  who  had,  with  his  troupe, 
been  giving  night  exhibitions  on  the  track. 

Francis  was  at  once  arrested  and  taken  to  police  headquarters,  where  a  few  moments 
afterwards  the  undersigned  was  shot  by  the  same  party  and  disabled  to  an  extent 
obliging  him  to  surrender  his  duties  as  superintendent  into  the  hands  of  others. 

Not  having  been  able  to  make  an  investigation,  I  could  not  at  this  time  make  a  report 
at  all  satisfactory  to  myself  as  to  the  causes  which  led  to  the  shooting  above  referred  to. 
I  trust  Mr.  Hyde,  who,  upon  urgent  request,  assumed  the  duties  of  this  departxnent,  will 
•over  this  ground  in  his  report. 

Valuable  service  was  rendered  by  Mr.  Strong,  who  not  only  had  charge  of  the  night 
police,  but  assisted  in  posting  the  day  police  as  well. 

The  men  comprising  the  force  are  also  deserving  of  much  credit,  they  being  courteous, 
firm  and  efficient 

I  cannot,  in  justice  to  my  feelings,  close  this  report  without  expressing  my  gratitude 
to  the  officers  and  members  of  this  society  for  assistance  rendered  me  wixile  in  the  dis- 
charge of  mv  duty,  and  for  the  sympathy  shown  when  disaster  came. 

Respectfully  submitted. 

NEWELL  J.  KELSEY. 

Accepted  and  referred. 
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Mr.  James  M.  Turner  tendered  his  resignation  as  a  member  of  the  ezeoutive  oommit- 
tee,  he  having  been  elected  president  of  the  society. 

The  resignation  was,  on  motion,  accepted. 

Mr.  Phillips  moved  and  it  was  supported,  that  a  committee  of  three  be  appointed  by 
the  chair  to  recommend  a  member  of  the  executive  committee  to  fill  vacancy  caused  by 
Mr.  Turner's  resignation. 

The  motion  prevailed,  and  Messrs.  Phillips,  Ball  and  Fifield  were  appointed  as  such 
committee. 

The  secretary  then  read  the  following: 

To  the  President  and  Executive  Committee  of  the  Michigan  State  Agricultural  Society : 

I  hereby  resign  the  office  of  member  of  this  committer,  to  take  e£Fect  at  the  close  of 

this  meeting.     •  

I.  H.  BUTTERPIBIiD. 

Remarks  were  made  b^  several  of  the  members  present  urging  Mr.  Butterfield  to 
reconsider  his  determination.  It  was  then  moved  by  Mr.  Burrington  that  Mr.  Butter- 
field  be  requested  to  withdraw  his  resignation.    Carried  unanimously. 

Moved  and  supported  that  the  matter  be  tabled  for  the  present    Carried. 

Upon  motion  of  Mr.  Phillips,  it  was  resolved  that  all  retiring  members  of  the  execu- 
tive committee  present  be  invited  to  remain  with  the  committee  until  the  close  of  thiB 
meeting. 

The  president  then  announced  the  following  standing  committees: 

\ 

OOMMITTEB  ON  RULES. 

Ball,  Burrington,  and  Dewey. 

OOBCMITTEE  ON  PBEHIUMS. 

Butterfield,  Lessiter,  Fifield,  Reed,  Gktrd,  Cole,  and  Fralick. 

Mr.  Butterfield  stated  that  the  business  committee  had  received  an  account  from 
Treasurer  Dean  for  salary  of  book-keeper  for  the  past  year,  amounting  to  1400,  and 
asked  for  instructions. 

Upon  motion  of  Mr.  Reed,  the  salary  of  the  secretary  for  the  past  year  was  fixed  at 
$1,000. 

Upon  motion,  a  recess  was  taken,  to  meet  at  2  o'clock  P.  M. 


TUESDAY  AFTERNOON. 

The  committee  reassembled  at  2  o'clock  P.  M.    President  Turner  in  the  chair. 
The  committee  on  rules  and  premiums  not  prepared  to  report 
Recess  taken  until  7:30  P.  M. 


EVENING  SESSION. 

Committee  met  at  7:30,  according  to  recess  taken.    President  Turner  in  the  chair. 

The  committee  on  presidents'  addresses  reported  as  follows: 

The  committee  to  whom  was  referred  the  address  of  the  outgoing  acting  president 
and  the  president-elect,  have  had  the  same  under  consideration,  and  would  report  as 
follows: 

That  so  much  as  relates  to  gates,  tum-etiles,  booths  and  admissions  to  the  grounds  be 
referred  to  the  committee  on  rules. 

That  part  relating  to  premiums,  a  uniformity  of  schedules  and  classifications  in 
premium  lists,  and  date  of  holding  the  fair,  together  with  the  speed  premiums,  be 
referred  to  the  committee  on  premium  lists. 

That  portion  relative  to  the  erection  of  suitable  offices  for  secretary  and  superin- 
tendents, permanent  buildings,  the  controlling  of  the  grounds,  etc.,  be  referred  to  the 
committee  of  the  whole. 

WILLIAM  BALL. 
GEORGE  W.  PHILLIPS. 
HENRY  FRALICK 

On  motion,  adopted. 
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The  committee  on  nominations  submitted  the  following: 

The  committee  appointed  to  report  a  candidate  tor  executive  member  to  fill  the 
vacancy  caused  by  the  resignation  of  Jamee  M.  Turner,  respectfully  report  that  ther 
have  had  the  matter  under  consideration  and  have  concluded  to  recommend  H.  H. 
.Hinds,  of  Stanton,  Montcalm  county,  as  such  candidate. 

WILLIAM  BALL, 
GEORGE  W.  PHILLIPS, 
EUGENE  PIPIELD, 

Committee. 

Report  accepted. 

Moved  and  supported  to  proceed  to  ballot  for  a  member  of  the  executive  committee  to 
fill  vacancy. 

The  motion  prevailed  and  lulr.  H.  H.  Hinds  elected. 

Mr.  Lessiter  moved  and  it  was  supported  that  the  annual  fair  for  1890  be  held,  com- 
mencing Monday,  September  8,  and  continuing  five  days.    Carried, 

Recess  of  thir^  minutes  voted. 

Committee  resumed  business  at  the  call  of  the  president. 

The  committee  on  premium  list  presented  their  report 

Division  A  adopted  with  herd  and  sweepstakes  premiums  added  to  classes  2  and  5 
«ame  as  classes  1, 3  and  4. 

Milch  cow  stricken  out  of  class  7. 

Sweepstakes,  fat  cattle,  changed  to  read  best  steer,  any  age  over  one  year,  premiums 
^20.00,  $15.00  and  $10.00. 

Division  B  adopted  with  a  class  for  both  Cleveland  bays  and  French  coach  horses. 

Two  entries  required  in  sweepstakes  for  stallions  and  get. 

Two  thousand  five  hundred  dollars  appropriated  for  speed,  and  a  committee  of  two  to 
be  appointed  to  confer  with  a  like  committee  from  the  Detroit  exposition.  Northeastern 
and  West  Michigan  Agricultural  societies  and  arrange  a  premium  list. 

The  committee  recommended  admitting  the  National  Merino  Sheep  Record  as 
standard. 

It  was  moved  and  supported  that  the  National  Merino  Sheep  Record  be  stricken  from 
the  report. 

After  a  very  lengthy  discussion,  the  motion  was  carried  by  the  following  vote:  Yeas — 
Dewey,  Ball,  Lessiter,  Fifield,  Burrinffton,  Barnes,  J.  P.  Shoemaker,  Butterfield,  Look- 
wood,  Phillijpe,  Fralick— 11.  Nays— K^lsey,  Sharp,  Reed,  Smith,  Gard,  Cole,  Costard, 
President— 8. 

Division  C  adopted  same  as  last  year. 

Division  D  reported  adding  to  each  class,  save  fat  hogs,  boar  and  sow  under  six 
months  old,  premiums  $8.00,  $5.00  and  $3.00;  sow,  any  age,  diploma;  boar,  and  four  of 
his  get,  any  age,  diploma;  herd,  consisting  of  boar  one  year  or  over,  sow  two  years,  sow 
one  year,  sow  six  months  and  sow  under  six  months  (to  be  bred  and  owned  by  exhibitor), 
$15.00  and  $10.00,  two  herds  to  compete. 

Several  amendments  were  offered  and  lost    The  report  was  then  adopted. 

Moved  and  supported  to  reconsider  the  vote  adopting  report  on  Division  C.    Lost. 

Division  E  adopted  with  all  first  premiums  changed  to  18.00,  and  second  premiums  to 
$1.50. 

Divisions  F  and  G  adopted  without  change  from  last  year's  premium  list. 

Divisions  H,  I,  J  and  K  adopted  without  change  of  importance. 

Division  L  adopted  with  premium  on  wool  changed  from  $5.00,  $3.00,  $2.00,  to  $10.00, 
$5.00,  $3.00.  Display  of  flax  stricken  out,  and  premium  on  leather  changed  from  $5.00, 
$3.00,  to  $10.00,  $5.00. 

Divisions  M,  N,  O,  P,  Q  and  R  adopted  same  as  last  year. 

Upon  motion,  the  report  of  the  committee  on  premiums  was  adopted  as  a  whole. 

Upon  motion,  a  recess  until  9  o'clock  Wednesday  morning  was  voted. 


THIRD  DAY. 


Sen ATK  Chambeb,         > 
Lansing^  Jan,  15y  1890,    ] 


The  executive  committee  resumed  its  session  this  morning  at  9  o'clock.    President 
Turner  in  the  chair. 

Roll  called.    Present— Messrs.  Dewey,  Ball,  Lessiter,  Kelsey.  Sharp,  Fifield,  Reed, 

Smith,  Bi — '~~^ —  ^ '^^ '"  ~  "^  -^  ^     -^  ^  ^    "  *--     ^..-~i 

Custard,] 

Reoessi 


,  Burrinjrton,  Barnes,  Shoemaker,  J.  P.,  Gard,  Cole,  Young,  butteifield,  Lockwood, 

"d,  Phillips,  Fralick,  the  president  and  secretary. 

MS  taken  until  1:30  P.  M.  j<^  i 

Google 


Digitized  by  ^ 


/ 

PROCEEDINGS   AND  REPORTS.  367 


WEDNESDAY  AFTERNOON. 

The  oommittee  resumed  its  session  at  2  o'clock.    President  Turner  in  the  chair. 

The  oommittee  on  rules  reported,  recommending  the  rules  of  last  year,  with  the  fol- 
lowing changes: 

Rule  IV,  lxx>ths  and  shows,  to  read:  • 

Persons  who  desire  to  rent  booths  or  stands,  or  to  sell  goods  upon  the  grounds  of  the 
society  can  make  arrangements  with  the  business  committee*  Rentals  or  licenses  will 
be  sold  at  a  fair  value,  but  no  admission  tickets  will  be  allowed  in  consideration  of  such 
rental  or  purchase.  Supply  wagons,  with  a  team  and  driver,  properly  authorized,  will 
be  admitted  into  the  grounds  each  day  free,  between  the  hours  of  7  and  9  o'clock  A.  M. 
Aftier  said  hours  the  charges  will  be  the  same  as  for  carriages  or  vehicles. 

Section  2  of  Rule  VIII  to  read: 

The  business  committee  and  the  superintendent  of  gates  shall  construct  suitable  turn- 
stiles in  proper  localities,  and  admission  to  the  grounds  during  the  fair,  as  far  as  possible, 
shall  be  through  such  means  of  entrance.  Persons  will  be  required  to  procure  tickets 
before  entrance  to  the  grounds  can  be  gained. 

Section  2  to  be  section  3,  section  3  to  be  section  4,  section  4  to  be  section  5,  section  5 
to  be  section  6.    Two  tickets  required  for  two  horse  vehicle  and  driver. 

Part  3  of  section  15,  Rule  IX: 

Attendants'  tickets  will  be  furnished  to  exhibitors  (for  the  use  of  necessarv  attend- 
ants, in  the  care  of  the  various  exhibits  in  the  di£Ferent  departments)  in  such  form  as 
shall  be  decided  upon  by  the  business  committee  and  superintendent  of  gates. 

The  president  sball  be  the  custodian  of  these  tickets  and  shall  keep  an  accurate 
account  of  all  such  tickets  given  out  and  to  whom  given. 

lioved  and  supported  to  accept  and  adopt  the  report  of  the  committee.    Carried. 

The  following  rule  was  adopted,  Section  10,  Rule  11: 

At  the  close  of  each  dav  of  the  fair  the  boxes  containing  the  tickets  shall  be  deliv- 
ered to  the  chairman  of  the  finance  committee  at  the  executive  headquarters.  The 
keys  to  the  ticket  boxes  shall  during  the  fair  be  in  the  custody  of  the  finance  com- 
mittee. 

On  n;iotion  of  Mr.  Sharp,  it  was 

Retolved^  That  the  finance  committee  be  charged  with  the  procuring  of  suitnble 
admission  tickets  for  use  at  the  next  State  fair,  and  are  hereby  made  the  custodians  of 
said  tickets  untU  placed  in  the  hands  of  the  treasurer  for  sale. 

The  following  communication  was  received  from  the  American  Shorthorn  Breeders' 
Association: 

Dairy  prizes  for  1800  offered  by  American  Shorthorn  Breeders'  Association: 

Resolvedf  That  Shorthorns  contesting  for  dairy  prizes  shall  be  pure-bred  cows  actually 
giving  milk  and  subject  to  test.    All  oUier  classes  shall  be  dropped. 

Resolvedy  That  the  secretary  be  authorized  to  arrange  with  the  State  agricultural 
societies  or  fairs  of  such  states  as  have  considerable  dairy  interests,  to  pay  from  the 
funds  of  the  association  $225  as  premiums  for  Shorthorn  class  for  the  production  of 
milk  and  butter  upon  the  following  conditions: 

1st.  That  Shorthorns  be  permitted  by  such  societies  to  contest  for  sweepstake  pre- 
miums with  other  dairy  breeds. 

2d.  That  no  arrangement  for  these  premiums  shall  be  made  with  any  society  except  on 
oondition  that  actuiu  tests  of  dairy  cattle  shall  be  made  on  the  fair  grounds  under  the 
personal  supervision  of  i>roper  officers  or  committees. 

3d.  That  these  resolutions  and  requirements  shall  be  printed  in  the  premium  lists  of 
the  society  accepting  the  offer. 

For  cows  three  years  old  or  over,  first  prize,  $100;  second,  $50. 

For  heifers  under  three  years  old,  first  prize,  $50;  second,  $25. 

Upon  motion,  the  secretarjr  was  instructed  to  publish  the  proffer  in  the  premium  list 
and  see  to  it  that  it  is  advertised. 

The  following  was  presented  by  Bilr.  Butterfield  and  adopted  by  a  unanimous  vote: 

Whereas,  A  number  of  gentlemen,  for  many  years  members  of  this  committee,  do  at 
this  meeting  retire  from  membership  in  the  committee;  therefore 

Resolved,  That  this  committee  desires  to  put  on  record  their  appreciation  of  the  faith- 
ful services  of  these  members,  and  do  hereby  tender  to  Messrs.  Wood,  Uanf  ord,  Howard, 
Watkins  and  Wells  their  best  wishes  for  future  prosperity  and  happiness. 

Mr.  Dewey  moved,  and  it  was  supported^  to  reconsider  the  vote  of  the  committee  by 
which  the  premium  list  for  division  C  was  adopted.    Carried. 


Digitized  by 


Google 


368  MICHIGAN  STATE  AGRICULTURAL  SOCIETY. 

The  same  gentleman  then  moved  that  a  sweepetakee  premium  be  offered  for  ram  and 
four  of  his  get  in  class  21,  premium  to  be  $15.00,  $12.00  and  $8.00.    Two  to  compete. 

Amended  by  Mr.  Fifield  to  include  all  classes  of  sheep,  requiring  them  to  be 
recorded. 

Motion,  as  amended,  carried. 

Upon  motion  of  Mr.  Lessiter,  Lincolns  were  taken  from  class  23 — Cotswolds  and  Lin- 
colns— and  placed  in  class  24  with  Leioeeters. 

A  motion  to  reconsider  the  vote  adoptmg  division  D  of  premium  list  was  then 
adopted. 

It  was  then  moved  and  supix>rted  that  cash  premiums  of  $12.00  and  $8.00  be  substi- 
tuted for  diploma  as  the  premium  on  boar  and  four  of  his  get. 

Mr.  Buttei^eld  moved  to  amend  by  adding  *'  and  that  the  get  shall  be  the  produce  of 
four  different  sows.'* 

The  amendment  was  voted  and  the  motion  as  amended  adopted  by  the  following 
vote: 

Yeas— Dewey,  Ball,  Lessiter,  Kelsey,  Sharp,  Smith,  Barnes,  Cole,  Young,  Lockwood, 
Custard,  Phillips,  President— 13. 

Nays— Fifield,  Reed,  Burrington,  Gard,  Shoemaker,  J.  P.,  Butterfield,  Fralick— 7. 

Mr.  Reed  moved  to  reconsider  the  vote  adopting  division  L.  The  motion  prevailed, 
and  it  was  Ynoved  and  supported  to  change  the  premium  on  leather  belting  to  read  $20 
and  $10.    Carried. 

The  premium  list  as  amended  was  adopted. 

Mr.  Fralick  moved  that  Treasurer  Dean  be  allowed  $400  for  book-keeping  salary  for 
last  year.    The  motion  was  lost 

A  motion  to  allow  Mr.  David  Woodman  $10  for  exhibition  at  last  fair  was  then  made 
and  lost. 

The  secretary  stated  that  he  had  received  word  from  Treasurer  Dean  saying  that  he 
was  unwell  and  could  not  attend  the  meeting,  and  read  a  statement  from  the  treasurer 
showing  the  receipts  of  the  fair  as  $20,638.35;  disbursements,  $20,705.41. 

The  report  on  farm  implements  was  submitted  by  Superintendent  Young,  as 
follows: 

DIVISION   I — FARM   IMPL.EMENT8. 

To  the  Officers  and  Members  of  Executive  Committee  Michigan  State  Agricultural 

Society: 

GENTiiEMEN — The  exhibition  of  farm  implements  at  our  last  fair  was  very  fine,  and 
while  there  were  a  few  manufacturing  companies  who  heretofore  have  shown  with  us 
that  were  not  there  this  year,  yet  in  the  completeness  of  the  exhibit  I  am  of  the  opinion 
it  was  in  advance  of  all  other  fairs  of  our  society  with  which  I  am  acquainted. 

I  have  no  recommendations  which  I  desire  to  make  in  this  report,  but  hope  that  each 
succeeding  fair  may  note  a  marked  improvement  over  its  predecessor,  as  in  the  present 
instance. 

Respectfully  submitted. 

C.  W.  YOUNG, 

Superintendent 

Accepted  and  adopted. 

The  portion  of  the  president's  address  relative  to  the  erection  of  suitable  offices  for  the 
secretaries  and  superintendents,  and  permanent  buildings,  referred  by  the  committee  on 
presidents*  addresses  to  the  committee  of  the  whole  was,  on  motion,  referred  to  the  busi- 
ness committee. 

Upon  motion  of  Mr.  Fifield,  the  secretary's  salary  for  ensuing  year  was  fixed  at 
$1,000. 

The  finance  committee  then  submitted  the  following: 

To  the  President  of  the  Executive  Committee: 

Gentlemen — ^The  finance  committee  beg  leave  to  make  the  following  report:  They 
have  carefully  examined  the  books  of  the  secretary  and  business  committee  and  com- 
pared the  vouchers  on  file  in  the  secretary's  oftice  and  find  them  correct. 

J.  P.  SHOEMAKER. 
F.  L.  REED. 

Accepted  and  adopted. 

The  finance  committee  further  reported  that  they  had  examined  and  approved  the 
bond  of  the  secretary  and  delivered  the  same  to  the  president. 

Adopted. 

Moved  and  supported  that  the  president  appoint  a  committee  of  three  to  revise  the 
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oonstitution,  of  the  society,  and  to  report  at  the  annual  meeting  of  the  society  next 
September. 

The  president  annotmoed  as  such  committee  Messrs.  Ball,  Fralick  and  Sharp. 

On  motion,  the  secretary  was  instructed  to  have  three  hundred  copies  of  the  proceed- 
ings of  this  meeting  printed, 

Kecess  until  7  o'clock  P.  M.  voted. 

The  committee  resumed  business  at  7  o'clock. 

President  Turner  presiding. 

Present:  Messrs.  Dewey,  BalU  Leesiter,  Kelsey,  Sharp,  Fifi^d.  Reed,  Smith,  Bur- 
rington,  Barnes,  Hinds,  Shoemaker,  J.  P.,  Qard,  Cole,  Young,  Butterfield,  Lock  wood, 
Custard,  Phillips,  Fralick,  Hyde,  President  and  Secretary. 

Upon  motion  of  Mr.  Butterfield,  it  was 

Resolved^  That  the  committee  on  printing  be  instructed  to  take  into  consideration 
the  advisability  of  advertising  to  be  inserted  into  the  premium  list  of  the  next  fair. 

Moved  and  supported  that  by-law  No.  5,  so  far  as  it  relates  to  the  treasurer's  bond,  be 
suspended  for  thirty  days,  and  that  the  treasurer  be  granted  thirty  days  to  file  his  bond. 
Carried. 

Upon  motion,  it  was 

Resolved,  That  the  president  be  authorized  and  instructed  to  appoint  the  executive 
superintendents,  general  superintendent  and  chief  marshal. 

Kecess  of  thirty  minutes  taken. 

Committee  reassembled  at  the  appointed  time,  and  the  president  announced  the  fol- 
lowing committees  and  superintendents: 

STANDING  OOMMITTEES. 

Business  committee~F,  L.  Reed,  H.  R  Dewey,  P.  H.  Smith. 
Transportation  committee— W.  Li.  Webber,  J.  C.  Sterling,  L.  W.  Barnes. 
Finance  committee— John  C.  Sharp,  P.  H.  Smititi,  J.  Q.  A.  Burrington. 
Reception  committee— A,  O.  Hyde,  Wm.  Chamberlain,  Henry  Frsuick. 
Program  committee— Kugene  Fifieid,  Wm.  Ball,  H.  H,  Hinds, 

Printing  and  advertising   committee— Eugene   Fifieid,   Geo.    W.    Phillips,    John 
Lessiter. 
Chief  marshal  — H.  H.  Hinds. 
General  superintendent— I,  H.  Butterfield. 

EXECUTIVE  SUPERINTENDENTS. 


Cattle— Wm.  Ball. 

Horses— Eugene  Fifieid. 

Speed— John  Cole. 

Sheep~Qeo.  W.  Phillips. 

Swine — M.  J.  Oard. 

Poultry — C.  E.  Lockwood. 

Agriculture- J,  Q.  A.  Burrington. 

Dairy— John  Lessiter. 

Bees  and  honey— Wm.  Chamberlain. 

Farm  implements — James  A.  Green. 

Vehicles— A.  O.  Hyde. 


Machinery— J.  P.  Shoemaker. 
Manufactures—^.  P.  Anderson, 
ifimc— John  C.  Sharp. 
-Art— John  C.  Sharp. 
NeedUwork—'RexiTy  Fralick. 
Children's  department — Henry  Fralick. 
Miscellaneous— W .  P.  Custard. 
Horticulture — L.  W.  Barnes. 
Forage— 1.  H.  Butterfield. 
Police -1^.  J.  Kelsey. 
Oates—C.  W.  Young. 


Moved  and  supported  that  the  forage  be  purchased  by  the  business  committee. 

Carried. 

Upon  motion,  the  office  of  superintendent  of  speed  was  created. 

Mr.  Fifieid  moved  that  classes  12, 14, 18  and  19  be  placed  under  the  supervision  of  the 
superintendent  of  speeds    Carried. 

Mr.  Sharp  asked  to  be  excused  from  serving  as  superintendent  of  implement  depart- 
ment   Upon  motion,  granted,  and  Mr.  J.  A.  Green  appointed. 

The  following  resolution  was  then  unanimously  adopted  by  a  rising  vote: 

Whereas,  Owing  to  the  unfortunate  accident  by  which  Superintendent  of  Police  N. 
J.  Kelsey  was  mjured  to  that  extent  of  losing  one^of  his  legs  while  in  the  discharge  of 
his  official  duty;  therefore. 

Resolved,  That  the  business  committee  be  instructed  to  pay  on  behalf  of  this  society 
the  amount  of  8300  towards  his  expenses  while  under  medical  treatment;  and  further, 
that  the  executive  committee  extend  their  heartfelt  sympathy  to  him  in  his  life 
affliction. 

Mr.  Sbaip  moved  that  the  chairman  of  the  old  finance  committee  be  requested  to 
meet  with  Treasurer  Dean  and  make  a  final  settlement  and  report  for  the  proceedings 
of  this  meeting.    Carried. 
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The  treasurer  having  arrived  before  the  finance  oommittee  departed,  the  committee 
met  with  him,  and  then  made  the  following  report  of  settlement  with  A.  J.  Dean, 
treasurer: 

After  a  careful  examination  of  the  books  they  were  found  correct,  with  the  result  as 
appended  herewith. 

J.  P.  SHOEMAKER. 
P.  L.  REED. 

TREASURER'^  REPORT. 

RSOEIPTS. 

To  Balance  on  hand  January,  1889 _ __., J854  97 

Memberships  sold _ 623  00 

Stall  rent 353  25 

Speed  entries 815  00 

Biooth  and  grounds 2,125  15 

Gate  receipts 15,454  65 

A.O.  Hyde _ _  6  50 

Tennant _ 5  00 

P.  L.  Reed _  40 

Total - 120,437  92 

DISBURSEMENTS. 

By  Business  orders 19,297  48 

Premium  checks,  1889 10,422  75 

Premium  checks,  1888.- 38  00 

Balance  on  hand 679  69 

$20,437  92 

A.  J.  DEAN,  Treasurer. 
Adjourned  sine  die, 

JAMES  M.  TURNER,  President 
J.  C.  Sterling,  Secretary. 

MEETING  OF  PROGRAM   COMMITTEE. 

The  program  committee  met  at  Ba^  City,  April  24,  at  7:30  P.  M.  Present  Messrs. 
Ball,  Fifield  and  Hinds.  Voted  to  omit  the  stock  cavalcade  at  fair.  The  usual  pro- 
gram arranged,  with  this  exception. 

MEETING  OF  TRANSPORTATION  COMMITTEE. 

The  transportation  oommittee  met  at  East  Saginaw,  May  3,  1890.  Present  Messrs. 
Webber,  Barnes  and  Sterling. 

A  circular  letter  to  be  addressed  to  the  several  railroad  companies  of  the  State 
asking  for  freight  and  passenger  rates  to  the  annual  fair  was  presented  by  Mr.  Webber, 
and  adopted  by  the  committee. 

It  was  voted  to  employ  a  man  to  take  charge  of  transportation  during  the  fair,  to  be 
known  as  master  of  transportation.  Mr.  C.  H.  Jones  of  Jackson  was  subsequently 
engaged  for  this  work. 

MEETING   OF  EXECX7TIVE  COMMITTEE  IN   JUNE. 

A  Special  meeting  of  the  executive  committee  was  held  at  Lansing,  June  11,  1890. 
Called  to  order  by  the  president 

The  secretary  being  absent,  Eugene  Pifteld  was  appointed  secretary  pro  tern. 

Roll  called,  and  the  following  members  present:  Messrs.  Turner,  Ball,  Sharp,  Reed, 
Dewey,  Butterfield,  Lessiter,  Hinds,  Smith,  Pifield,  Cole,  Green,  Qard,  Barnes,  Custard, 
Lockwood,  Toung,  Webber^  Fralick  and  Chamberlain. 

A  communication  from  J.  C.  Sterling,  tendering  his  resignation  as  secretary  of  the 
society,  to  take  effect  July  1,  was  read. 
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Mr.  Webber  moved  that  a  request  be  sent  to  Mr.  Sterling  asking  that  he  withdraw 
his  resignation,  and  in  case  he  does  not,  the  president  be  authorized  to  appoint  a  suit- 
able person  to  fill  the  unexpired  term.    Carried. 

Mr.  Ball  moved  that  the  annual  meeting  of  the  society  to  consider  the  report  of  the 
committee  on  revision  of  the  constitution,  and  such  other  matters  as  shall  properly 
come  before  the  meeting  be  held  in  representative  hall  at  the  capitol,  at  8  o*clock  P. 
M.,  September  9, 1890.    Carried. 

MEBTIlfGS   OP  THE  EXBOUTIVE  CX>MHrTTE£   DURING  THE   PAIK. 

Saturday,  September  6, 1890,  the  committee  met  at  7  P.  M.  President  Turner  in  the 
chair.  Present:  Messrs.  Turner,  Ball,  Reed,  Dewey,  Kelsey,  Butterfield,  Lessiter, 
Hinds,  Smith,  Fifield,  Gkird,  Cole,  Barnes,  Iiockwood,  Young,  Fralick  and  secretary. 

Several  late  entries  were  noted  bv  the  secretary.  Mr.  Fineld  moved  that  the  rule 
governing  such  cases  be  strictly  adher^  to. 

Mr.  BfiLll  moved  as  an  amendment  that  Mr.  Jacob  Sleight's  entries  be  received. 

The  amendment  was  lost  and  Mr.  Fifield's  motion  carried. 

Mr.  Smith  of  the  finance  committee  stated  that  treasurer  Dean  would  not  be  present 
to  sell  tickets,  and  asked  for  instructions. 

Upon  motion  of  Mr.  Ball  it  was 

Resolvedn  That  it  is  the  sense  of  this  oommitte  that  the  treasurer  of  the  society  should 
be  required  to  sell  tickets  at  the  coming  fair  as  usual.  Should  treasurer  Dean  decline 
to  do  this,  the  president  of  this  society  is  hereby  instructed  to  appoint  an  acting  treas- 
urer to  perform  that  duty. 

A  telegram  was  directed  to  be  sent  to  Mr.  Dean,  apprising  him  of  the  action  of  the 
committee,  and  he  replied  that  he  would  be  present,  and  attend  to  the  duties  of  the  office. 

Adjourned,  to  meet  on  the  fair  grounds  Monday  noon,  September  8, 1890. 

The  committee  met  on  the  fair  grounds  Monday,  September  8,  at  12:30  P.  M.  Quorum 
present.    It  was 

Resolved^  That  the  commission  of  the  Columbian  Worlds  Fair  be  requested,  to  appoint 
H.  H.  Hinds  of  Michigan  as  chief  marshal  of  its  contemplated  fair  in  1893.    Adjourned. 

*  Hudson  House,  Laksikg,  > 

*  Monday  evening^  September  8th^  1890.  ) 
The  committee  met  at  7:30  P.  M    President  Turner  presiding.    Roll  called,  present: 

Messrs.  Turner,  Dean,  Ball,  Reed,  Butterfield,  Lessiter,  Shoemaker,  Smith,  Hinds,  Cole, 
Lockwood,  Kelsey,  Dewey,  Fifield,  Green,  Gard,  Barnes,  Burrington,  Anderson,  Toung, 
Phillips,  Fralick,  Chamberlain  and  secretary. 

The  superintendents  of  the  live  stock  departments  reported  space  all  taken. 

It  was  voted  to  hold  a  caucus  Tuesday  evening  at  8  o^clock. 

It  was  ordered  that  the  annual  election  be  held  in  the  crop  correspondents'  building. 

Mr.  Ball  moved  that  all  life  members  of  the  Central  Michigan  Agricultural  socie^ 
be  admitted  free,  during  the  fair.    Carried. 

It  was  then  voted  that  members  of  the  G.  A.  R.  who  presented  themselves  at  the 
gate  in  squads  of  ten,  be  admitted  at  twenty-five  cents  each. 

Friday,  September  12,  was  designated  as  *'  school  day,^  when  children  from  the  schools 
shall  be  admitted  at  ten  cents  each. 

The  annual  caucus  of  the  society  was  held  in  the  council  chamber  at  Lansing,  Tues- 
day evening,  September  9,  and  the  following  nominations  made.  For  president,  John 
T.  Rich  of  Lapeer  county;  treasurer,  C.  W.  Young  of  Van  Buren;  secretary,  Samuel 
Johnson  of  Ingham ;  members  of  executive  committee,  Wm.  Ball  of  Livingston,  Albert 
Taylor  of  Jaclraon,  F.  L.  Reed  of  Eaton,  N.  J.  Kelsey  of  Calhoun,  H.  R.  Dewey  of 
Genesee,  I.  H.  Butterfield  of  Lapeer,  John  Lessiter  of  Oakland,  H.  H.  Hinds  of  Mont- 
calm, J.  P.  Shoemaker  of  Montcalm,  F.  Hart  Smith  of  Hillsdale. 

Mr.  Ball  read  the  report  of  the  committee  on  revision  of  the  constitution.  After  some 
debate,  the  report  was  referred  back  to  the  committee  with  instructions  to  report  to  an 
adjourned  meeting  of  the  societyt  to  be  held  Thursday  evening  at  8  o'clock.  I.  H. 
Butterfield  was  added  to  the  committee. 

Hudson  House,  ( 

Wednesday  evening,  September  10.  ] 
The  executive  committee  met  and  acted  on  several  protests,  and  received  reports 
from  superintendents.    It  was  voted  that  no  stock  or  goods  shall  be  taken  from  the 
grounds  until  4  o'clock  P.  M.,  Friday.    The  treasurer  reported  the  gate  receipts  as  fol- 
lows: Monday,  ^.50;  Tuesday  and  Wednesday,  $4,937.75;  total  to  Wednesday  evening, 

Adjourned.  /^^  i 
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MEETING  OF  THE  bOCIETY. 

An  adjourned  meeting  of  the  society  was  called  to  order  at  the  city  hall  at  8  o^clock: 
Thursday  evening,  by  Mr.  Chamberlain. 

On  motion  adjourned,  to  meet  at  the  Hudson  House. 

Reassembled  and  President  Turner  took  the  chair. 

The  committee  on  constitution  presented  their  report.  Some  amendments  were  made 
and  after  a  lengthy  debate  the  report  was  adopted  as  follows: 

CONBTITUTION    OF    THE    MICHIGAN    STATE    AGRICULTUBAL    SOCIETY. 
(Adopted  September  U,  1890.) 

Article  1.  The  name  of  this  association  shall  be  the  Michigan  State  Agricultural 
Society,  and  its  objects  shall  be  to  promote  improvements  m  agriculture  and  its  kin- 
dred arts  throughout  the  State  of  Michigan. 

Art.  2.  The  officers  of  this  society  shall  consist  of  a  president,  vice  president,  secre- 
tary and  treasurer,  who  shall  hold  their  offices  for  one  year,  and  an  executive  committee- 
of  twenty  members,  ten  of  whom  shall  be  elected  annually  to  hold  their  offices  for  two 
years.  The  term  of  office  to  begin  on  the  second  Monday  in  January  succeeding  their 
election.  All  of  said  officers  shall  be  elected  by  ballot  by  a  majority  vote  of  the  mem- 
bers of  the  society  voting  at  its  annual  meeting,  which  shall  be  held  during  the  week 
of  the  fair,  and  shall  hold  their  offices  for  the  time  named,  or  until  others  are  elected 
or  appointed  in  their  places.  All  ex-presidents  of  the  society  elected  prior  to  1890  and 
the  president,  vice  president,  secretary  and  treasurer,  ex  officio^  shall  be  members  of  the 
executive  committee.  Within  ten  days  after  any  election  of  officers,  the  secretary  shall  give 
written  notice  to  the  persons  so  elected,  and  each  of  the  persons  so  elected  shall  there- 
upon, within  thirty  days  after  the  date  of  such  notioe,  file  with  the  secretary  a  written 
acceptance  of  the  office.  In  case  of  neglect  or  refusal  to  do  so  the  office  to  which  he 
was  elected  shall  from  the  time  its  duties  would  commence  be  deemed  vacant,  and  such 
vacancv  shall  be  filled  by  the  executive  committee,  by  ballot,  at  its  next  annual  meet- 
ing. The  executive  committee  shall  hold  its  annual  meeting  in  the  city  of  Lansing,  on 
the  second  Monday  in  January  of  each  year. 

Art.  3.  The  duties  of  the  president  and  vice  president  shall  be  such  as  usually  per- 
tain to  their  respective  offices,  and  such  as  may  be  prescribed  by  the  order  of  the 
executive  committee,  as  hereinafter  provided. 

Art.  4.  The  treasurer  shall  receive  and  keep  an  accurate  account  of  all  moneys 
belonging  to  the  society,  being  custodian  of  the  tickets  during  the  week  of  the  fair  and 
sell  the  same  from  the  treasurer's  office,  as  visitors  may  require;  he  shall  pay  out  its 
money  only  on  the  order  of  the  executive  committee,  and  at  ea«h  annual  meeting  of 
the  society  he  shall  make  a  full  report  of  its  financial  transactions  and  conditions. 
.  Art.  5.  The  executive  committee  shall  determine  the  time  for  holding  each  annual 
meeting  and  fair  of  the  society,  and  it  shall  call  that  meeting  and  fair  at  such  times  as 
it  shall  judge  best,  between  the  first  Monday  in  September  and  the  third  Monday  in 
October,  giving  at  least  60  days'  notice  thereof. 

Art.  6.  The  executive  committee  shall  direct  the  money  appropriations  of  the  society 
and  have  control  of  its  property;  it  shall  make  the  necessary  preparations  for  the  annual 
fair,  and  issue  all  proper  public  notices  and  circulars  in  relation  thereto  or  to  the  general 
object  of  the  society.  It  shall  prepare  the  necessary  by-laws  of  the  society,  and  mav 
prescribe  such  duties  to  the  other  officers  of  the  society  as  are  not  inconsistent  with 
the  usual  business  of  their  respective  offices;  it  shall  itself  obey  the  instructions  which 
may  be  given  to  it  at  the  annual  meeting  of  the  society,  and  at  the  expiration  of  its 
term  of  service  shall  make  a  full  report  of  its  proceedings. 

'Art.  7.  The  executive  committee  shall  appoint,  at  its  annual  meeting,  from  among 
its  members,  a  general  superintendent^  who,  with  the  secretary  and  one  other  member 
to  be  elected  by  the  executive  committee,  shall  constitute  a  business  committee,  of 
which  the  general  superintendent  shall  be  chairman.  The  business  committee  shall 
transact  such  business  as  it  may  be  authorized  to  do  by  the  executive  committee.  The 
chairman  of  the  business  committee  shall  countersi^  all  orders  on  the  treasurer  for 
the  payment  of  any  money  directed  by  the  executive  committee,  to  be  paid  for  any 
purpose  except  orders  for  premiums;  and  the  secretary  shall  keep  an  accurate  account 
of  all  orders  so  drawn. 

Art.  8.  The  secretary  shall  keep  an  accurate  account  of  all  moneys  received  by  him,, 
showing  by  items  the  bource  from  whence  received,  and  such  moneys  shall  be  paid  over 
to  the  treasurer  by  him  without  abatement.  The  secretary  shall  make  a  report  to  the 
socie^,  at  the  meeting  of  the  executive  committee  next  after  each  annual  meeting  and 
fair  or  the  society,  which  report  shall  state  by  items  all  moneys  received  by  him,  and. 


Digitized  by 


Google 


PROCEEDINGS  AND  REPORTS. 


/  373 


shall  also  state  the  dates  at  which  the  same  were  paid  over  to  the  treasurer,  and  the 
amount  paid  at  each  time.  Suoh  report  shall  also  show  all  warrants  drawn  on  the 
treasurer,  and  the  specific  purpose  for  which  each  warrant  was  drawn.  The  secretary 
shall  aJso  perform  suoh  other  duties  as  thef  executive  committee  shall  from  time  to  time 
prescribe. 

Abt.  9.  The  officers  and  members  of  the  executive  committee  shall  receive  no  com- 
pensation whatever  for  their  services  (except  the  secretary,  treasurer  and  business 
committee),  but  all  members  of  the  executive  committee,  except  honorary  members, 
shall  be  entitled  to  have  their  actual  necessary  expenses,  while  engaged  in  the  perform- 
ance of  their  duties  as  such,  paid  from  the  treasury  of  the  society.  The  secretary  and 
treasurer  shall  be  entitled  to  such  salary  annually  as  the  executive  committee  shall 
from  time  to  time  fix. 

Art.  10.  It  shall  be  the  duty  of  the  executive  committee  annually  to  offer  and  award 
premiums  on  such  articles,  nnimals,  productions  and  implements  as  it  may  deem  best 
calculated  to  promote  the  at^ricultural,  horticultural,  manufacturing,  mining  and  house- 
hold interests  of  the  State,  and  it  shall  also  authorize  the  secretary  to  prepare  a  report 
of  all  ^aiisactions  of  the  society  during  the  preceding  year,  embracing  such  valuable 
reports  from  committees,  statements  of  experiments,  cultivation  and  impiovement,  pro- 
ceedings of  county  societies,  correspondence,  statistics  and  other  matters,  the  publica- 
tion of  which  will  exhibit  the  eondition  of  the  agricultural  interests  of  Michigan,  and  a 
diffused  knowledge  of  which  will,  in  the  judgment  of  the  committee,  add  to  the  pro- 
ductiveness of  agricultural  and  household  labor,  and  therefore  promote  the  |:eneral 
prosperity  of  the  State;  and,  as  soon  as  practicable,  the  committee  shall  transmit  such 
report  and  abstract  to  the  president  of  the  senate  for  the  use  of  the  legislature. 

Abt.  11.  Any  person  may  become  a  member  of  this  society  for  one  year  by  paying 
one  dollar  into  the  treasury. 

Abt.  12.  The  secretaries  of  the  different  county  societies  shall  be  considered  corres- 
ponding secretaries  of  this  society. 

Abt.  13.  The  secretary  and  treasurer  shall  giye  such  bonds  for  the  faithful  per- 
formance of  their  duties  in  such  sums  as  may  be  determined  by  the  executive  committee. 
Said  bonds  to  be  approved  by  the  president  as  to  form  and  sufficiency  of  sureties^  add 
his  approval  shall  be  indorsed  thereon,  and  such  bonds,  and  the  action  of  the  president 
thereon,  shall  be  reported  to  the  executive  committee  at  its  annual  meeting,  and  shall 
be  subject,  both  as  to  form  and  sufficiency,  to  the  action  of  the  executive  committee, 
and  when  accepted,  shall  be  deposited  with  the  president  for  safe  keeping. 

Abt.  14.  This  constitution  shall  be  altered  only  by  a  vote  of  two-thirds  of  the  mem- 
bers present  at  an  annual  meeting  of  the  society.  This  constitution  to  become  operative 
on  the  second  Monday  in  January,  1891. 

Adjourned. 


Hudson  House,  ) 

Lansingy  Mich.j  September  14j  1890, ) 

The  executive  committee  met  at  the  Hudson  House,  Thursday  evening,  September  14. 
President  Turner  in  the  chair.    Roll  called:  quorum  present. 

Treasurer  Dean  reported  the  gate  receipts  up  to  this  evening  as  $13,928.76;  for  Thurs- 
day alone  $8,956.50. 

The  report  of  the  election  as  made  by  the  judges,  R.  L.  Hewitt,  Frank  Little  and 
Arthur  A.  Wood,  was  read  by  the  secretary,  showing  the  election  of  the  following 
officers  for  the  year  1891: 

President  "John  T.  Rich  of  Lapeer  county. 

Treasurer^C,  W.  Young  of  Van  Buren  county. 

Secretary— Samuel  Johnson  of  Ingham  county. 

Executive  committee— William  Ball  of  Livingston  county:  Albert  T^lor  of  Jackson 
county;  P.  L.  Reed  of  Eaton  county:  N.  J.  Kelsey  of  Calhoun  county;  H.  R.  Dewey  of 
(}eneeee  countv;  I.  H.  Butterfield  of  Lapeer  county;  John  Lessiter  of  Oakland  county;  H. 
H.  Hinds  of  Montcalm  county;  J.  P.  Shoemaker  of  Montcalm  county;  F.  Hart  Smith  of 
Hillsdale  county. 

Report  accepted  and  adopted. 

On  motion  adjourned. 

The  executive  committee  met  at  the  Hudson  House,  at  7:30  Friday  evening,  Septem- 
ber 15.    President  Turner  in  the  chair.    Roll  called:  quorum  present. 
Several  protests  were  received  and  disposed  of. 
Treasurer  Dean  reported  the  total  gate  receipts  as  $15,056.00.    Mr.  Reed  was  author- 
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ized  to  settle  with  all  delinquent  booth  and  ground  renters.  Reports  of  superintend- 
ents of  divisions  A,  6,  C,  E,  F,  G,  H,  L,  M  and  P  read.  It  was  decided  that  no  dis- 
cretionary premiums  be  allowed  in  these  departments. 

The  report  of  the  acting  superintendent  of  division  R,  fruits,  was  presented.  A  large- 
number  of  discretionary  premiums  were  recommended.  Superintendent  Barnes  said 
he  did  not  approve  of  them. 

It  was  then  voted  that  no  discretionary  premiums  be  allowed  in  division  R. 

On  motion  of  Mr.  Liessiter.  it  was 

Beaolvedy  That  the  business  committee  be  authorized  to  draw  orders  on  the  treasurer 
for  indebtedness  aad  interest,  and  to  renew  the  society's  notes  or  such  part  of  them  as 
may  seem  necessary. 

Mr.  Butterfield  moved  that  a  committee  be  appointed  to  revise  the  by-laws  of  the 
sooiet^T*    The  motion  prevailed,  and  Mr.  Butterneld  was  appointed  such  committee. 

Chairman  Reed  reported  that  the  business  committee  was  instructed  t9  pay  1300.00 
towards  the  expenses  of  Maj.  Kelsey,  caused  by  the  accidental  shooting  at  the  time  of 
the  last  fair.  Since  that  time  it  had  received  bills,  showing  the  expense  to  have  been 
about  $450.00.  On  motion  the  business  committee  was  instructea  to  settle  and  pay 
the  bills. 

The  following  communication  was  read: 

Lansingy  September  12, 1890, 

Hon.  Jas.  M.  Turner,  President  State  Agricultural  Society: 

Dear  Sir— Under  the  arrangement  for  the  free  admission  of  crop  correspondents  to* 
the  fair  of  your  societv,  I  have  the  honor  to  report,  that  I  have  reoeivea  from  the 
secretary  ^  tickets;  have  used  142,  and  return  the  balance  111,  herewith. 
Thanking  you  for  courtesies  extended,  alike  to  crop  correspondents  and  myself,  I  am. 

Very  respectfully, 

Gilbert  R.  Osmcn, 

Secretary  of  State, 
Adjourned. 

J.  C.  STERLING, 

Secretary,. 
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OFFICIAL  LIST  OF  PKEMIUMS  AWARDED  AT  THE  FORTY- 

SECOND    ANNUAL    FAIR    OF    THE    MICHIGAN    STATE 

AGRICULTURAL    SOCIETY,    HELD    AT    LANSING, 

SEPTEMBER    16.    17,    18,    19,    AND    20,    1890. 


DIVISION  A. 

CLASS  1-8HORTHOBN  CATTLE. 

Beet  bull,  3  years  old  or  over,  Wm.  Steele,  Ionia 120  00 

2d  do.,  Jas.  M.  Turner,  LanBing _  15  00 

3d  do.,  John  Lessiter,  Cole 10  00 

Beet  bull,  2yeani  old.  Col.  T.  S.  Moberly,  Richmond,  Ky 20  00 

2d  do.,  Wm.  Steele -  15  00 

3d  do.,  li, T.  Sutliffe,  Lansing _..  10  00 

Beat  bull,  1  year  old,  Jas.  M.  Turner 15  00 

2ddo.,C.  E.  Wakeman,  Pontiao _ 10  00 

3ddo.,  Wm.  Steele 5  HO 

Beet  bull  calf,  J.  P.  Clemens,  Bath 12  00 

2d  do,,  Ool.  T.  S.  Moberly 8  00 

3ddo.,  Wm.  Steele 5  00 

CoL  T.  S.  Moberly's  bull.  Young  Abbottsbum,  was  named  for  Ist  premium  in 
bulls  3  years  or  over  but  ruled  out  as  not  beilog  owned  oy  him  for  3  mos. 
previous  to  fair. 

B^  cow,  4  years  old  or  over,  Jas.  M.  Turner 20  00 

2d  do..  Col.  T.  S.  Moberly _ 15  00 

3ddo.,Wm.  Steele 10  00 

Beet  cow,  3  years  old,  Col.  T.  S.  Moberly 20  00 

lddo.,Wm.  Steele 15  00 

3d  do.,  Jas.  M.  Turner 10  00 

Best  heifer,  2  years  old.  Col.  T.  S.  Moberly _  20  00 

2d  do.,  do 15  00 

3ddo.,  Jaa  M.  Turner __ 10  00 

Best  heifer,  1  year  old.  Col.  T.  S.  Moberly 15  00 

2d  do,,  John  Lessiter  A  Son,  Cole... 10  00 

3d  do.,  Wm.  Steele 5  00 

Best  heifer  calf ,  Wm.  Gaffney,  Bay  City 12  00 

2d  do..  Col.  T.S.  Moberly-. 8  00 

3d  do.,  Jaa  M.  Turner _ 5  00 

Best  herd.  Col.  T.  S.  Moberly _ 35  00 

2ddo.,  Wm.  Steele 25  00 

3d  do.,  Jaa  M.  Turner _ 20  00 

Sweei>stakes,  bull  and  4  of  his  get,  Jaa  M.  Turner 20  00 

2d  do.,  John  Iiessiter  A  Sons 15  00 

3d  do.,  Edwin  Hatherly,  Lapeer 10  00 

RICHARD  GIBSON,  Judge. 
CLASS  2-DEVONS. 

Beet  bull,  3  years  or  over,  R.  G.  Hart,  Lapeer $20  00 

2d  do.,  D.J.  Whitmore,  Casstown,  O. 15  00 

3d  do.,  E.T.  Doney,  Jackson 10  00 

Best  bull,  2  years  old,  M.  Longmuir,  Pontiac _ 20  00 
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Beat  ball,  1  year  old,  D.  J.  Whitmore 1.  $15  00 

2d  do.,  M.  Longmuir .-.  10  00 

3d  do.,  H.  L.  Carrier,  Brookfield _  5  00 

Beetbullcalf,  D.J.  Whitmore.  __ 12  00 

2d  do.,  do 8  00 

3d  do.,  M.  Longmuir -..  5  00 

Beet  oow,  dyears  old  or  over,  D.  J.  Whitmore 20  00 

2d  do.,  R.  G.  Hart... 15  00 

3ddo.,  H.  L.  Cawier .-.  10  00 

Beet  cow,  3  years  old,  D.  J.  V^itmore -  20  00 

2d  do.,  R.  G.  Hart.-.. 16  00 

3ddo.,E.T.  Doney 10  00 

Beet  heifer,  2  years  old,  D.  J.  Whitmore - 20  00 

2d  do.,  do _.  15  00 

3d  do.,  M.  Longmuir 10  00 

Best  heifer,  1  year  old,  D.J.  Whitmore 15  00 

2d  do.,  do 10  00 

3d  do.,  E.  T.  Doney c...  5  00 

Best  heifer  calf,  D.  J.  Whitmore 12  TOO 

2ddo.,  H.  L.  Carrier 8  00 

3d  do.,  E.T,  Doney 5  00 

Beet  herd,  D.  J.  Whitmore 35  00 

2d  do.,  R.  G.  Hart 25  00 

3d  do.,  M.  Longmuir 20  00 

Sweepstakes,  bull  and  4  of  his  get,  E.  T.  Doney 20  00 

2d  do.,  M.  Longmuir 15  00 

3d  do.,  R.G.Hart.-_ 10  00 

A.  P.  WOOD,  Judge, 

CLASS  3-HEREFORDS. 

Best  bull,  3  years  old  or  over,  Sotham  &  Stickney,  Pontiac $20  00 

2d  do.,  Merrill  &  Pifield.  Bay  City 15  00 

3d  do.,  Jas.  M.  Turner,  Lansing _ 10  00 

Beet  bull,  2  years  old,  Mertill  &  Fifield 20  00 

2d  do.,  A.  S.  Wolcott,  Concord 15  00 

3d  do.,  R.  G.  Hart,  Lapeer 10  00 

Best  bull,  1  year  old,  Sotham  &  Stickney 15  00 

2d  do.,  do 10  00 

3d  do.,  Jas.  M.  Turner 5  00 

Best  bull  calf,  Sotham  A  Stickney 12  00 

2d  do.,  A.  S.  Wolcott 8  00 

3d  do.,  James  M.  Turner 5  00 

Best  cow,  4  years  old  or  over,  Merrill  &  Fifield : 20  00 

2d  do.,  do 15  00 

3d  do.,  Jas.  M.  Turner 10  00 

Best  cow,  3  years  old,  Jas.  M.  Turner _ 20  00 

2d  do,  Merrill  &  Pifield 15  00 

3d  do.,  Sotham  A'Stickney 10  00 

Best  heifer,  2  years  old,  do 20  00 

2d  do.,  Merrill  A  Pifield 15  00 

3d  do.,  Sotham  «fe  Stickney 10  00 

Best  heifer,  1  year  old,  do 15  00 

2d  do.,  do 10  00 

3d  do,  Jas.  M.Turner 5  00 

Best  heifer  calf,  Sotham  A  Stickney 12  00 

2d  do.,  do. 8  00 

3d  do.,  Jas.  M,  Turner 5  00 

Beet  herd,  Sotham  A  Stickney 35  00 

2d  do.,  Merrill  A  Fifield 25  00 

3d  do.,  Jas.  M.Turner 20  00 

P.  H.  JOHNSON,  Judge. 

CLASS  4-JER8EYS. 

Beet  bull,  3  years  old  or  over,  C.  Easthope,  Niles,  O $20  00 

2d  do.,  W.  J.  G.  Dean,  Hanover 16  00 

3d  do.,  G.  B.  Smith,  Eagle 10  00 
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Best  bull,  2  years  old,  do...- $20  00 

2d  do.,  C.  Easthope 15  00 

3d  do.,  Anderson  Bros,,  Midland 10  00 

Bestbull,lyearold,  W.J.  G,  Dean i 15  00 

2d  do.,  a  Easthope -.- - 10  00 

3d  do.,  W.  R  Montgomery,  Hillsdale 5  00 

BestbuU  calf,  W.  J.  G.  Dean -.  12  00 

2d  do.,  G.  Easthope _ 8  00 

3d.  do.,  Anderson  Bros 5  00 

Best  oow,  4  years  old  or  over,  W.  J.  G.  Dean 20  00 

2d  do.,  C.  Easthope 15  00 

3d  do.,  do 10  00 

Best  oow,  3  years  old,  J.  J.  Baird,  Lansing _ 20  00 

2d  do.,  G.  B.  Smith 15  00 

3d  do.,  a  Easthope _ 10  00 

Bestheifer,2yearsold,  J.  J.  Baird.... -  20  00 

2d  do.,  W.  J.  G.  Dean 15  00 

3d  do.,  C.  Easthope 10  00 

Best  heifer,  1  year  old,  W.  R  Montgomery,  Jr _  15  00 

2d  do.,  W.  J.  G.  Dean 10  00 

3d  do.,  O.  J.  Bliss,  Silver  Creek 5  00 

Best  heifer  calf,  C.  Easthope _..  12  00 

2d  do.,  J.  J.  Baird 8  00 

3d  do.,  G.  B.  Smith _ 5  00 

Beet  herd,  C.  Easthope.- _ 35  00 

2d  do.,  W.  J.  G.  Dean 25  00 

Sweepstakes,  bull  and  4  of  his  get,  C.  Easthope 20  00 

2d  do.,  W.  J.  G.  Dean-... 15  00 

3ddo.,0.  J.  Bliss 10  00 

SPECIAL.  PRIZES  OFFERED  BY  THE  AMERICAN  JERSEY  CATTLE  OliUB. 

Best  bull,  3  years  old  or  over,  and  4  of  his  get,  G.  EiSsthope,  Niles,  Ohio. $150  00 

Best  oow,  3  years  old  or  older,  W.  J.  G.  Dean,  Hanover,  Mich 50  00 

J.  J.  RICHARDSON,  Davenport,  la..  Judge. 
CLASS  5-GALLOWAY  AND  POLLED  ANGUS. 

Best  bull,  3  years  old  or  over,  Leslie  A  Burwell,  Cottage  Grove,  Wis $20  00 

2d  do.,  C.  W.  &  L.  P.  Tubbs,  Kalamo,  Mich 15  00 

Best  bull,  2  years  old,  Leslie  &  Burwell 20  00 

2d  do.,  tf.  P.  Hme,  Shimrock,  O _ 15  00 

3d  do.,  C.  W.  A  L.  P.  Tubbs w 10  00 

Best  bull,  1  year  old,  Leslie  &  Burwell 15  00 

2d  do.,  do 10  00 

3ddo.,  R.  G.  Hart,  Lapeer _ 5  00 

Best  buU  calf,  Leslie  &  Burwell 12  00 

2d  do.,  do 8  00 

3d  do.,  J.  P.  Hine 5  00 

Best  cow,  4  years  old  or  over,  Leslie  &  Burwell 20  00 

2d  do,  J.  P.  Hine 15  00 

3ddo.,C.W.  A  L.  P.  Tubbs 10  00 

Best  cow,  3  years  old,  Leslie  &  Burwell _ 20  00 

2d  do.,  J.  P.  Hine 15  00 

3d  do.,  Leslie  A  Burwell 10  00 

Best  heifer,  2  years  old,  do 20.00 

2d  do.,  J.  P.  Hine 15  00 

3d  do.,  R  G.  Hart 10  00 

Best  heifer,  1  year  old,  Leslie  A  Burwell 15  00 

2d  do.,  do 10  00 

3d  do.,  J.  P.  Hine 5  00 

Best  heifer  calf,  Leslie  A  Burwell 12  00 

2d  do.,  J.  P.  Hine 8  00 

3d  do.,  C.  W,  A  L.  P.  Tubbs ..  5  00 

Best  herd,  Leslie  A  Burwell 35  00 

2ddo.,  J.  P.  Hine 25  00 

3d  do.,  R  G.  Hart 20  00 

Manly  miles.  Judge, 

48  J 
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CLASS  6-HOLSTEIN-FRIB8IAN  (BATTLE. 

Best  bull,  3  years  old  or  over,  A.  E.  Riley,  Walled  Lake $20  00 

2d  do.,  T.  D.  Seeley  &  Co.,  Bay  City 15  00 

3d  do.,  W.  K.  Sexton,  Howell _ 10  00 

Beet  bull,  2  years  old,  T.  D.  Seeley  &  Co 20  00 

2d  do.,  P.  L.  Daniels,  Lansing _ _  15  00 

3d  do.,  B, K,  Peet,  Ithaca --  10  00 

Best  bull,  1  year  old,  W.  K.  Sexton _.  15  00 

2d  do.,  A.  E. Riley -..  10  00 

Beet  bull  calf ,  W.  K.  Sexton _ - 12  00 

2d  do.,  do - -  8  00 

3d  do.,  T.  D.  Seeley  &  Co. _ 5  00 

Beet  cow,  3  years  old  or  over,  do 20  00 

2d  do.,  W.  K,  Sexton 15  00 

3d  do.,  B.  K.  Peet -.  10  OO 

Best  cow,  3  years  old,  A.  E.  Riley 20  00 

2d  do.,  T.  D.  Seeley  &  Co _  15  00 

3d  do.,  W.  K.  Sexton _  10  00 

Best  heifer,  2  years  old,  T.  D.  Seeley  &  Co .-  20  00 

2ddo.,W.  K.  Sexton 15  00 

3d  do.,  A.  E.  Rilev 10  00 

Best  heifer,  1  year  old,  do _ _ 15  00 

2d  do.,  T.  D.  Seeley  A  Co 10  00 

3ddo.,W.  K.  Sexton 5  00 

Best  heifer  calf ,  A.  E.  Riley 12  00 

2ddo.,  W.K.  Sexton 8  00 

3d  do.,  P.  L.  Daniels 5  00 

Best  herd,  T.D.  Seeley  &  Co 35  00 

2d  do.,  A.  E.  Riley 25  00 

3d  do.,  W.  K.  Sexton _ 20  00 

SAMUEL  JOHNSON,  Judge. 
CLASS  7-GRADE  CATTLE. 

Best  oow,  4  years  old  or  over,  J.  W.  Lucas,  Battle  Creek _ $20  00 

2d  do.,  David  Miller,  Clarkston 15  00 

3d  do.,  B.  K.  Peet,  Ithaca _.  10  00 

Best  cow,  3  years  old,  David  Miller _ 20  00 

Best  heifer,  2  years  old,  F.  A.  Townley,  Tompkins 20  00 

2d  do..  David  Miller _ 15  00 

3d  do.,  Bray  Bros.  <fe  Loomis,  St.  Johns 10  00 

Best  heifer,  1  year  old, David  Miller _.  15  00 

2d  do.,  P.  L.  Daniels,  Lansing _ 10  00 

Best  heifer  calf,  F.  A.  Townley :... 12  00 

2d  do..  Bray  Bros.  A  Loomis 8  00 

3d  do.,  David  Miller 5  00 

H.  T.  PHELPS,  Judge, 

CLASS  8-FAT  CATTLE. 

Best  steer,  3  years  and  under  4,  F.  A.  Townley,  Tompkins _._  $20  00 

Best  steer,  2  years  and  under  3,  do _ ._  20  00 

2d  do.,  H.  H.  Hinds,  Stanton 15  00 

Best  steer,  one  year  and  under  2,  F.  A.  Townley _ 15  00 

'    2d  do.,  Jas.  M.  Turner,  Lansing 10  00 

3d  do.,  do 5  00 

Best  steer,  6  months  and  underl  year,  do _ 15  00 

2d  do.,  do : 10  00 

3d  do.,  John  Chilson,  Hanover 5  00 

Beet  herd  under  4  years,  F.  A.  Townlev _ 30  00 

2d  do.,  Jas  M.  Turner 1 20  00 

Best  steer,  any  age  over  1  year,  P.  A.  Townley _ _ 20  00 

2d  do.,  Jas.  M.  Turner _ li  00 

3ddo.,F.  A.  Townley... 10  00 

J.  F.  RUNDEL,  Judge. 
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CLASS  85i-SWEBP8TAKES  FOR  DAIRY  COWS. 

Beet  00 w,  4  years  or  over,  any  breed,  Wm.  Gaffney,  Bay  City,  shorthorn $10  00 

2d  do.,  0.  Easthope,  Niles^  Ohio,  Jersey 5  00 

Best  oow,  3  veara  old,  T.  D.  Seeley  A  Co.,  Bay  City,  Holstein-Friesian 10  00 

2d  do.,  do.  do.  do. _  5  00 

C.  li.  SEELEY,  Judge. 
DIVISION  B. 

ChASS  9-CLEVELAND  BAY  HORSES. 

Beet  stallion,  4  years  old  or  over,  W.  S.  Hall,  Grand  Rapids $20  00 

2d  do.,  Cleveland  Bay  Horse  Co.,  Paw  Paw 16  00 

Best  stallion,  3  years  old,  do 20  00 

Best  stallion,  2  years  old,  do _.-  12  00 

Best  stallion,  1  year  old,  do 10  00 

Best  mare,  4  years  old  or  over,  with  foal  at  side,  do 20  00 

Best  mare,  4  years  old,  without  foal,  do _ 15  00 

Best  mare,  2  years  old,  da 10  CO 

Best  mare,  lyearold,  do 7  00 

Best  filly  colt,  do 1 6  00 

J.  O.  CURRY,  Aurora,  111.,  Judge. 

CLASS  10~PHENCH  COiCH  HORSES. 

Best  stallion,  4  years  old  or  over,  A.  J.  McMillan,  Mendon $20  00 

2d  do.,  S.  A  O.  S.  Dean,  Parma _ 15  00 

J.  O.  CURRY,  Judge, 

CLASS  ll-HGRSES  FOB  ALL  WORK. 

Best  stallion,  4years  old  or  over,  John  Stillwell,  Lawton 120  00 

2d  do.,  P.  H.  Rice,  Kalamazoo 15  00 

3ddo.,Cha8.  Wildt,  North  Lansing 10  00 

Best  stallion,  3  years  old,  Frank  Frever,  Potterville 20  00 

2d  do^  M.  N.  Kennedy,  Jackson _ 15  00 

3d  do.,  A.  N.  Harrington,  Okemoe _.  10  00 

Best  stallion,  2  years  old,  Thos.  Biaxwell,  Lawton 12  00 

2d  do.,  Lewis  Bouts,  Holt 10  00 

3d  do.,  A.  O.  Parmenter,  Grand  Ledge 7  00 

Beet  stallion,  1  year  old,  Martin  Sattler,  Grand  Ledge  _ 8  00 

2d  do.,  Geo.  B,  King,  Parma _ 5  00 

3d  do.,  R.  G.  Hart.  Lapeer 3  00 

Best  stallion  colt,  A.  O.  Parmenter _ 5  00 

2d  do.,  Forrester  White,  Eaton  Rapids ^ _.  3  00 

3d  do.,  Martin  Sattler ^ ...1 2  00 

Best  brood  mare,  4  years  old  or  over,  with'  foal  by  side,  T.  A.  King  A  Son, 

Ptoma 20  00 

2d  do.,  Wm.  McDonnel,  Parma _.-  15  00 

3d  do.,  A.  O.  Parmenter 10  00 

Best  mare,  3  years  old.  Jack  Francis,  North  Lansing _ _  10  00 

2d  do.,  T.  A.  King  &  Son 8  00 

3d  do.,  do.,  do _.  4  00 

Best  mare,  2  years  old,  Lewis  Bouts .-  8  00 

2d  do.,  O.  B.  Grinnell,  Lansing 5  00 

3d  do.,  Thos.  Maxwell,  Lawton _ 3  00 

Best  mare,  1  year  old.  A.  O.  Parmenter _.- 7  00 

2d  do.,  R.  J.  Bullen,  N.  Aurelius -..  5  00 

3d  do.,  do*,  do 3  00 

Beet  filly  colt,  Lewis  Eckhart,  Eaton  Rapids 5  00 

2d  do.,  A.  M.  Cheney,  Lansing 3  00 

Best  gelding,  4  years  or  over,  Thos.  Maxwell,  Lawton 12  00 

2d  do.,  A.  O.  Parmenter 8  00 

3d  do.,  J.  W.  Harris,  Eaton  Rapids _ 5  00 

Best  gelding,  2  years  old,  O.  M.Robertson,  do 8  00 

2ddo.,0.  B.  Grinnell,  Lansing 5  00 

3d  do.,  Jno.  Davidson,  Mason 3  00 
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Best  gelding,  1  year,  R.  J.  Bullen,  N.  Aurellus 16  OO 

Best  pair  matched,  4  years  or  over,  John  Crytes,  N.  Lansing 2000 

2ddo.,  Thos.  Maxwell,  Lawton ^ --.  15  00 

Best  pair  matched,  3  years  old,  John  Stillwell,  Lawton -  15  00 

J,  O.  CURRY,  Judge. 

CLASS  la-THOROUGHBRED  HORSES. 

Best  stallion,  3  years  old,  A.  D.  Barnes,  Laingsburg |20  00 

Beet  mare,  4  years  old  or  over,  Peter  Hagle,  Pontiac - —  15  00 

J.  O.  CURRY,  Judge. 

CLASS  13-BREBDER8'  STOCK-STANDARD  BRED. 

Best  stallion,  2  years  old,  B.  J.  Downing,  St.  Charles $12  00 

2d  do.,  W.  B.  Nicholson,  Whitehall 8  00 

3d  do.,  D.  Sober,  Bath 5  00 

Best  stallion,  1  year  old,  S.  C.  Hutchinson,  Concord , 10  00 

2d  do.,  R  Gould  &  Son,  Ceresco 6  00 

'  3d  do.,  C.  H.  Darcome,  Albion 4  00 

Best  stallion  colt,  J.  J.  Baird,  Lansing ^. --_  7  00 

2d  do.,  D.J.  Potter,  Aurelius 5  00 

3ddo„J.  J.  Baird...- -  3  00 

Best  brood  mare,  4  years  old  or  over,  foal  at  side,  J.  J.  Baird 20  00 

2d  do.,  D.  P.  Whitmore,  Mason 15  00 

3d  do.,  J.  J.  Baird 10  00 

Best  mare,  2  years  old,  W.  S.  Hull,  Grand  Rapids 8  00 

2d  dc  O.  M.  Robertson,  Eaton  Rapids 5  00 

3d  do.,  S.  L.  Eilbourne,  Lansing 3  00 

Best  mare,  1  year  old,  T.  A.  King  &  Son,  Parma 7  00 

2d  do.,  R.  J.  Bullen 5  00 

3d  do.,  Griswold  Farm,  Vermontville ^i 2  00 

Beet  filly  colt,  D.  P.  Whitmore 5  00 

2d  do.,  G^eo.  B.  King,  Parma 3  00 

3d  do.,  Levi  Swan,  Dansville - 2  00 

J.  O.  CURRY,  Judge. 

CLASS  U-DRAFT  PAIRS  AND  SINGLE  HORSES. 

Best  pair  draft  horses,  4  years  old  or  over,  R.  G.  Hart,  Lapeer $20  00 

2d  do.,  Wm.  A.  Melton,  Mason 15  00 

3d  do.,  P.  M,  Hardy,  Eaton  Rapids 10  00 

Best  single  mare,  4  years  or  over,  A.  J.  MoMillen,  Men  don 15  00 

2d  do.,  A.  Phillips,  Williamston 12  00 

3d  do.,  R.  G.  Hart,  Lapeer '  8  00 

Beet  mare,  3  years  old,  J.  K.  Moss,  Grand  Ledge 12  00 

3d  do.,  A.  O.  Parmenter,  do 5  00 

Beet  mare,  2  years  old,  G.  Greisenhafer,  Potterville 10  00 

Best  mare  or  gelding,  1  year  old,  Thos.  Maxwell,  Lawton 8  00 

Best  fiUv  colt,  W.  A.  Melton.  Mason 5  00 

2d  do.,  Jos.  K.  Moss 3  00 

J.  O.  CURRY, 
JAS.  BLAIR, 

Judges. 

CLASS  15-CLYDESDALE  AND  ENGLISH  SHIRE,  REGISTERED. 

Best  stallion,  4  years  old  or  over,  J.  S.  &  W.  G.  Crosby,  Greenville $20  00 

2d  do.,  John  Schipper,  Overisel 15  00 

3d  do.,  John  T.  Brander,  Pine  Creek 10  00 

Best  stallion,  3  years  old,  A.  Phillips,  Williamston 20  00 

Best  stallion,  2  year  old,  Jas.  M.  Turner,  Lansing 10  00 

Beet  stallion,  1  year  old.  do.,  do 8  00 

Best  colt,  do.,  do *. 5  00 

Beet  mare,  4  years  old  or  over,  do.,  do 15  00 

2d  do.,  do.,  do 12  00 


Digitized  by 


Google 


LIST  OP  PREMIUMS.  381 

3d  do.,  A.  PhillipB $8  00 

Beet  mare,  Shears  old,  Jas.  M.  Turner 12  00 

Beet  do.,  2  years  old,  do _ _ 10  00 

Beet  do.,  1  year  old,  do _ 8  00 

2d  do.,  A.  Phillips _  5  00 

Best  filly  oolt,  J88.  M.  Turner ._  5  00 

2d  do.,  A.  Phillips 3  (» 

J.  O.  CURRY,  Judge. 
CLASS  16-PERCHBRON  AND  FRENCH  DRAFT  HORSES. 

Best  stallion,  4  years  old  or  over,  E.  Woodman,  Paw  Paw $20  00 

2d  do.,  Dillon  Bros.,  Normal,  III 15  OO 

3d  do..  T.  W.  Pahner,  Detroit ,..  10  OO 

Best,  stalhonj  3  years  old,  R.  G.  Hart  ._ 20  00 

2d  do.,  Jos.  Schipper,  Overisel _ 12  OO 

3d  do.,  T.  W.  Palmer 8  00 

Best  stallion,  2  years  old,  R  G.  Hart 10  00 

2d  do.,  Dillon  Bros 6  00 

3ddo.,T.W.  Palmer 4  OO 

Best  stallion,  1  year  old,  do 8  00 

2d  do.,  Dillon  Bros _  5  OO 

3d  do.,  do 3  00 

Best  stallion  oolt,  E.  Woodman 5  00 

2d  do,,  T.  W.  Palmer ._ _ 3  00 

3ddo.,RG.  Hart 2  OO 

Best  mare,  4  years  old  or  over,  T.  W.  Palmer _ ..-^_  15  00 

2ddo.,Dillon  Bros. 12  00 

3d  do.,  T.  W.  Palmer 8  00 

Best  mare,  3  years  old,  Dillon  Bros. 12  00 

2d  do.,  T.  W.  Palmer 8  00 

3d  do.,  Dillon  Bros. „ _ 5  00 

Beet  mare,  2  years  old,  T.  W.  Palmer 10  00 

2d  do,  do _• 6  00 

3d  do.,  Dillon  Bros.,  Normal,  111 ._  4  OO 

Best  mare,  1  year  old,  do _._ _ 8  0O 

2d  do.,  T.  W.  Palmer _ .-  5  OO 

3d  do.,  do _ J -.-  3  00 

Best  filly  colt,  John  Schipper 5  00 

2d  do.,  T.  W.  Palmer 3  00 

3d  do.,  R.  G.  Hart 2  00 

J.  O.  CURRY, 
JAS.  BliAIR, 

Judges. 

CLASS  17-SWBEP8TAKBS,  STALLION  AND  HIS  (iET. 

Best  all  work  stallion,  John  Davidson,  Mason ._ $20  00 

2ddo.,  JohnStillwell,  Lawton.- .j 15  00 

Best  roadster  stallion,  Perrell  &  Godfrey,  Parma _  20  00 

2d  do.,  A.  J.  Barber,  Mason -..  15  00 

Best  Percheron  stallion,  Dillon  Bros.,  Normal,  111.    Worthy,  but  having  no 
competition  could  not  be  awarded  under  the  rules. 

H.  L.  KELkSEY, 
E.  WOODMAN, 

Judges. 

CLASS  IS^CARRIAGE  AND  BUGGY  HORSES. 

Best  pair  matched,  over  16  hands,  5  years  old  or  over,  Geo.  H.  Green,  Albion.  $20  00 

2d  do.,  J.  W.  Post,  Lansing 15  00 

Best  pair  do.,  4  years  old.  H.  L.  Gleason,  Hartford 20  00 

2d  do.,  ThoB,  Maxwell,  Lawton 15  00 

Best  pair  do,  under  16  hands,  4  years  or  over,  Graves  &  Lament,  Albion 20  00 

2d  do.,  BL  J.  Peters,  Mason 15  00 

.3d  do.,  Jno.  Terpenning,  Adrian _ 10  00 
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Bestpair  do.,  3year8old,  Jno.  Stillwell .-. $20  00 

Beet  single  gelcUng,  4  years  old,  Geo.  H.  Graves,  Albion 12  00 

2d  do.,  J.  C.  Towne,  Lansing 8  00 

3d  do.,  O.  R.  Rice,  8t  Johns 5  00 

J.  C.  DEYO,  Jackson,  Judge. 

CL.ASS  19-ROAD8TEKS.  MARBS  AND  GBLDINGB. 

Beet  mare  or  gelding,  5  years  old  or  over,  Chas.  Clements,  Colon $20  00 

2d  do.,  Wesley  Keasner,  Parma  .._ _ 15  00 

3d  do.,  C.  J.  Davis,  Lansing _ _ 10  00 

Beet  do.,  4  years  old,  S.  Whitmarsh,  Colon -  20  00 

2d  do.,  S.  L.  Kilboume,  Lansing _ 15  00 

3d  do.,  Chas.  Canavan,  Vicksburg 10  00 

Beet  do.,  3  years  old,  P.  M.  Storms,  Plainwell ^ 20  00 

2d  do.,  A.  S,  Gale,  Albion 15  00 

3d  do.,  A.  G.Lyon,  Mason .-  10  00 

Befit  do.,  2  years  old,  Chas,  Clements,  Colon 12  00 

2d  do.,  Geo.  B.  King,  Parma 8  00 

3d  do..  A.  E.  Williams,  Mason '..-.  5  00 

J.  C.  DEYO,  Judge, 

GLASS  20.-8TANDARD  BRED  ROADSTBRS. 

Best  stallion,  5  years  old  or  over,  A.  J.  Barber $20  00 

2d  do.,  t'arrell  &  Godfrey,  Parma 15  00 

3d  do.,  Clairview  stock  farm,  Clairview _ 10  00 

Best  stallion,  4  years  old,  A.  Pearsall,  Flint 20  00 

2ddo.,  C.  H.  Collins,  Mason _ 15  00 

3d  do,,  E.  H.  Williams,  Mason 10  00 

Beet  stallion,  3  years  old,  A.  Pearsall,  Flint 20  00 

2d  do.,  Ezra  Murdoch,  Marshall _ _.  15  00 

3d  do.,  Ferguson  Bros.,  Okemos _ _  10  00 

Best  mare  or  gelding,  5  years  old  or  over,  Griswold  farm,  Vermontville 15  00 

2ddo.,N.  J.  Morehouse,  Albion 10  00 

3d  do.,  A.  Pearsall,  Flint -.  5  00 

Best  mare  or  gelding,  3  years  old,  R.  G.  Hart,  Lapeer .    10  00 

ad  do.,  A.  S.  Gale,  Albion 6  00 

3d  d«.,  Geo,  Field,  Lansing _ 4  00 

J.  C.  DEYO,  Judge. 

CLASS  21-OENTS*  DRIVING  HORSES. 

Beet  single  mare  or  gelding,  5  years  old  or  over,  D.  N.  Tripp,  Coldwater $20  00 

2d  do.,  W.  EL  Godfrey,  Parma _._  15  00 

3d  do.,  A.  T.  Gunn,  Cikemos 10  00 

Best  do.,  4  years  old,  W.  S.  Van  Patton,  Holland 20  00 

2d  do..  Graves  A  Lamont,  Albion _ 15  00 

3ddo.,  E.  Acre,  St.  Johns 10  00 

J.  C.  DEYO,  Judge. 

DIVISION  C. 

CLASS  22-AMERICAN  MERINO  SHEEP. 

Beet  ram,  3  years  old  or  over,  F.  C.  Wood,  Saline $15  00 

2d  do.,  J,  EL  Bell,  Ashley,  Ohio _ 12  00 

3d  do.,  Norman  A.  Wood,  Saline _ 8  00 

Best  ram,  2  years  old,  A.  A.  Wood,  do 15  00 

2d  do.,  H.  E.  Moore,  N.  Farmington 12  00 

3d  do.,  Bristol  and  Chapman,  Romeo _ 8  00 

Best  ram,  1  year  old,  F.  C,  Wood 15  00 

2d  do^  A.  A.  Wood 12  00 

3d  do.,  Norman  A.  Wood __  8  00 

Best  ram  lamb,  Bristol  &  Chapman 8  00 

t_  2d  do.,  J.  A.  Bell 6  00 

:::-3ddo.,  A.  A.Wood _ 4  00 
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Beet  ewe,  3  years  old  or  over,  A.  A.  Wood _ $15  00 

2d  do.,  do 12  00 

3d  do.,  H.  B.  Moore _.. i  8  00 

Beet  ewe,  2  years  old,  A.  A.  Wood _  15  00 

2d  do.,  P.O.  Wood -. 12  00 

3d  do.,  Norman  A.  Wood 8  00 

Beet  ewe,  1  year  old,  do 15  00 

2d  do.,  A.  A.  Wood J 12  00 

3d  do.,  P.C.Wood 8  00 

Beet  ewe  lamb,  A.  A.  Wood _ ,.  8  00 

2d  do.,  J.  A.  Bell,  Ashley,  Ohio 6  00 

3d  do.,  A.  A,  Wood- 4  00 

Best  ram  and  4  of  his  get,  J.  A.  Bell _ 15  00 

2d  do.,  P.  C.  Wood 12  00 

3d  do.,  Bristol  &  Chapman _ 8  00 

J.  C.  THOMPSON, 
J.  W.  VAN  HOOSEN, 

Judges. 

CLASS  28~COTSWOLD  SHEEP. 

Best  ram,  2  years  old  or  over,  J.  G.  Snell  &  Bro.,  Edmonton,  Ont _  ^15  00 

2d  do.,  John  Milton,  Marshall -.  10  00 

3d  do.,  J.  G.  Snell  A  Bro. _ ..- -  6  00 

Bast  ram,  1  year  old,  do.,  do ^  12  00 

2ddo.,  do.,  do 8  00 

3d  do.,  John  Milton __-  5  00 

Best  ram  lamb,  J.  G.  Snell  &  Bro -  10  00 

2ddo.,  do 6  00 

3d  do.,  Jas.  Main,  Boyne,  Ont 4  00 

Beet  ewe,  2  vears  old  or  over,  J.  G.  Snell  &  Bro 15  00 

2d  do.,  So 10  00 

3d  do.,  Montgomery  &  Weetf  all,  Hillsdale _ 6  00 

Best  ewe,  1  year  old,  J.  G.  Snell  &  Bro _  12  00 

2d  do.,  do. -.--  8  00 

3ddo.,  Jas.  Main.. 5  00 

Best  ewe  lamb,  J.  G.  Snell  &  Bro 10  00 

2d  do.,  do 6  00 

3d  do.,  Jas.  Main 4  00 

Best  ram  and  4  of  his  get,  J.  G.  Snell  &  Bro 15  00 

2d  do.,  Crawford  &  Sons,  Cantore,  Ont. 12  00 

JOHN  LESSITER, 
WM.  WHITE, 

JudgpH, 

CLASS  24-LEICE8TER  AND  LINCOLN  SHEEP. 

Best  ram,  two  years  old  or  over,  Wm.  Newton  &  Sons,  Pontiac  _ .  _ $15  00 

2d  do.,  G.  S.  Allen  A  Son,  Portland 10  00 

3d  do,,  Robert  Knight,  Marlette 8  00 

Best  ram,  1  year  old,  Wm,  Newton  A  Sons _ -  12  00 

2d  do.,  G.  S.  Allen  &  Son .  8  00 

3d  do.,  do 5  00 

Best  ram  lamb,  Wm.  Newton  A  Sons _ .  10  00 

2d  do.,  Robert  Knight 6  00 

3d  do.,  G.  S.  Allen  A  Son 4  00 

Best  ewe,  2  years  old  or  over,  Wm,  Newton  A  Sons 15  00 

2d  do.,  do 10  00 

3d  do.,  Robert  Knight 6  00 

Bestewe,  I  year  old,  Wm.  Newton  A  Sons _ -  12  00 

2d  do.,  Robert  Knight 8  00 

3ddo.,  do 5  00 
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Best  ewe  lamb,  da _ $10  (X> 

2d  do.,  do --  6  00 

3d  do.,  Wm.  Newton  &  Sons 4  00 

I.  H.  BUTTERPIELD, 
JOHN  LESSITER, 
WM.  GRAHAM, 

Judget. 

CLASS  25-SHROPSmRE  SHEEP. 

Best  ram,  3  years  old  or  over,  Jas.  M.  Turner,  Lansing ..  - ^ $15  00 

2d  do.,  K.  Conley,  Marshall 12  00 

Best  ram,  2  years  old,  Merrill  A  Pifield,  Bay  City 15  00 

2d  do.,  John  Milton,  Marshall 12  00 

3ddo.,  Jas.M  Turner. 8  00 

Best  ram  1  year  old.  R.  R.  Smith,  Howell _  15  00 

2d  do.,  Merrill  A  Pifield 12  00 

3d  do.,  J.  G.  &  W.  8.  Crosby,  Greenville 8  00 

Best  ram  lamb,  Merrill  A  Pifteld .-  8  00 

2d  do.,  Geo.  W.  Button,  Plushing 6  00 

3d  do..  C.  S.  Bingham,  Vernon _,  4  00 

Best  ewe,  3  yettrs  old  or  over,  Jas.  M.  Turner -.  15  00 

2d  do.,  Wm.  Newton  &  Sons,  Pontiac 12  00 

3d  do.,  Jas.  M.  Turner 8  00 

Best  ewe,  2  years  old,  Merrill  &  Pitield .• 15  00 

2d  do.,  Geo.  W.  Button 12  00 

3d  do.,  Merrill  A  Pifield... 8  00 

Best  ewe,  1  year  old,  J.  G.  A  W,  S.  Crosby,  Greenville 15  00 

2d  do,,  do _ 12  00 

3d  do.,  John  Milton,  Marshall _ 8  00 

Best  ewe  lamb,  Merrill  A  Pitield 8  00 

2ddo.,C.S.  Bingham 6  00 

3d  do.,  do 4  00 

Best  ram  and  four  of  his  get,  Merrill  A  Pifield 15  00 

2d  do.,  Jas.  M.  Turner 12  00 

3d  do.,  R.  Conley 8  00 

JOHN  LESSITER, 
WM.  GRAHAM, 

Judges. 

I.  H.  BUTTERPIELD,  Umpire, 

CLASS  2»-HAMP8HIRE. 

Best  ram,  2  years  old  or  over,  John  Milton,  Marshall $15  00 

2d  do.,  Wm.  Newton  A  Sons,  Pontiac 10  00 

3d  do.,  do _  6  00 

Beet  ram,  1  year  old,  do -r_ -.  12  00 

2d  do.,  John  Milton 8  00 

3d  do.,  Wm.  Newton _. 5  00 

Best  ram  lamb,  John  Milton 10  00 

2d  do.,  Wm.  Newton  A  Sons 6  00 

3d  do.,  Blake  Bros.  Galesburg 4  00 

Best  ewe,  2  years  old  or  over,  John  Milton 15  OO 

2ddo.,  Wm.  NewtonASons 10  00 

3d  do.,  do.... 6  00 

Best  ewe,  lyear'old,  John  Milton 12  00 

2d  do.,  do 8  00 

3d  do.,  Wm.  Newton  A  Sons 5  00 

Best  ewe  lamb,  John  Milton 10  00 

2d  do.,  do 6  00 

3d  do.,  Wm.  Newton  A  Sons 4  00 

JOHN  LESSITER, 
WM.  WHITE, 

Judges, 
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CLASS  27-OXFORD  SHEEP. 

Best  ram,  2  years  old  or  over,  Stone  &  Harris,  Stonington,  111 $15  00 

Beet  ram,  1  vearold,do 12  00 

2d  do.,  do 8  00 

3d  do^  Wm.  Newton  &  Sons,  Pontiac 5  00 

Best  ram  lamb.  Stone  &  Harris 10  00 

2d  do.,  Wm.  Newton  &  Sons '- 6  00 

3d  do.,  Stone  &  Harris 4  00 

Best  ewe,  2Years  old  or  over,  do 15  00 

2d  do.,  do 10  00 

3d  do.,  Wm.  Newton  &  Sons 6  00 

Best  ewe,  1  year  old,  Stone  &  Harris 12  00 

2d  do.,  do 8  00 

3d  da,  Wm.  Newton  &  Sons 5  00 

Best  ewe  lamb.  Stone  &Harris 10  00 

2ddo^do ?■_ 6  00. 

3d  do.,  Wm.  Newton  &  Sons 4  00 

Best  ram  and  4  of  his  gret,  Stone  &  Harris 15  00 

WM.  GRAHAM, 
J.  G.  SNELIi, 

Judges. 

CLASS  28-lfERINO  GRADES. 

Best  ewe,  3  years  old  or  over,  L.  W.  Barnes,  Byron $6  00 

Best  ewe,  2yearsold,  do 6  00 

Best  ewe,  1  year  old,  do 6  00 

Bestewelamb, 4  00 

JOSHUA  VAN  HOOSEN, 
J.  C.  THOMPSON, 

Judges, 

CLASS  a^PAT  SHEEP. 

Beet  2  wethers,  middle  wool,  2  years  old  and  under  3,  Wm,  Newton  k  Sons, 

Pontiac 88  00 

Best  do.,  1  year  and  under  2,0.  S.  Bingham,  Vernon 8  00 

2d  do.,  Montgomery  &Westf all,  Hillsdale 5  00 

3d  do.,  Wm.  Newton  &  Sons 3  00 

Best  2  long  wool  wethers,  2  years  and  under  3,  Frank  Wilson 5  00 

Best  do^  1  year  and  under  2,  do. 8  00 

Best  2  merino  wethers,  2  years  and  under  3,  Wm.  Newton  &  Sons 8  00 

Best  do.,  1  year  and  under  2,  do 5  00 

WM.  GRAHAM,  Judge. 
DIVISION  D. 
CLASS  80-SWINE,  BERKSHIRES. 

Best  boar,  2  years  old  or  over,  B.  N.  Cooley,  Coldwater..- $12  00 

2d  do..  Bray  Bros.  &  Loomis,  St.  Johns 8  00 

3d  do.,  J.  W.  Hibbard,  BennuMfton 4  00 

Best  boar,  1  year  old,  W.  D.  Brands,  Kirby 10  00 

2d  do.,  Peter  N.  Hagle,  Pontiac 6  00 

3d  do.,  J.  W.  Hibbard,  Bennington 3  00 

Best  boar,  6  months  and  under  1  year,  B.  N.  Cooley 8  00 

2d  do,  J.  W.  Hibbard 5  00 

3d  do.,  W.  D.  Brands 3  00 

Best  boar,  under  6  months,  B.  N.  Cooley 8  00 

2ddo.,  W.  D.  Brands 5  00 

3ddOn  J.  W.Hibbard 3  00 

Beet  sow,  2  years  old  or  over,  B.N.  Cooley 12  00 

2d  do.,  F.H.  Hodge,  Pontiac 8  00 

3d  do.,  J.  W.  Hibbard,  Bennington 4  00 
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Beet  sow,  1  year  old,  B.N.  Cooley $10  00 

2d  do.,  do 6  00 

3d  do.,  Bray  Bros.  &  Loomis _ 3  00 

Best  sow,  6  months  and  under  1  year,  B.  N.  Cooley _ 8  00 

2d  do.,  do._.__ 5  00 

3d  do.,  J.  W.  Hibbard _ _ 3  00 

Best  sow,  under  6  months,  W.  D.  Brands 8  00 

2d  do.,  B.  N.  Cooley 5  00 

3d  do.,  do : 3  00 

Best  herd,  do 15  00 

2d  do.,  J.  W.  Hibbard 10  00 

Best  boar  and  4  of  his  get,  B.  N.  Cooley 12  00 

2d  do.,  Bray  Bros.  &  Loomis 8  00 

Best  boar,  any  age,  B,  N,  Cooley Diploma 

Best  sow,  do.,  do .' Diploma 

..                           J.  H.  EATON,  Bucyrus,  O.,  Judge, 
ESSEX  SWINE. 

Beet  boar,  2  years  old  or  over,  Frank  Wilson,  Jackson $12  00 

2d  do.,  G.  H.  Molntyre,  Iosco __  8  00 

3d  do,,  Frank  Wilson 4  00 

Best  boar,  lyear  old,  M.  H.  Walworth,  Hillsdale 10  00 

2d  do.,  rt-ank  Wilson 6  00 

3d  do.,  M.  H.  Walworth 3  00 

Best  boar,  6  months  and  under  1  year,  Frank  Wilson 8  00 

2d  do.,  do. _ _ 5  00 

3d  do.,  Jas.  Main,  Ont _ 3  00 

Best  boar,  under  6  months,  Frank  Wilson  8  00 

2d  do.,  do - 5  00 

3d  do.,  G.  H.  Mclntyre 3  00 

Best  sow,  2  year  old  or  over,  Frank  Wilson __.  12  00 

2ddo.,  M.  H.Walworth 8  00 

3d  do.,  Frank  Wilson 4  00 

Best  sow,  1  vearold,  M.  H.  Walworth _ 10  00 

2d  do.,  do 6  00 

3d  do.,  do 3  00 

Best  sow,  6  months  and  under  1  year,  Jas.  Main,  Boyne,  Ont 8  00 

2d  do.,  Frank  Wilson 5  00 

3d  do.,  do. _ _  3  00 

Best  sow,  under  6  months,  E.  T.  Doney,  Jackson 8  00 

2d  do.,  Frank  Wilson 5  00 

3ddo.,  M.  H.  Walworth 3  00 

Best  herd,  Frank  Wilson 15  00 

2ddo.,  M.  H.Walworth 10  00 

Beet  boar  and  4  of  his  get,  Frank  Wilson 12  00 

2d  do.,  E.  T.  Doney 8  00 

Beet  boar,  any  age,  Frank  Wilson Diploma 

Best  sow,  any  age,  M.  H.  Walworth Diploma 

J.  H.  EATON,  Bucyrus,  Ohio,  Judge, 
SUFFOLK  AND  OTHER  SMALL  WHITE  BREEDS. 

Best  boar,  2yearsold  or  over,  M.  H.  Walworth,  Hillsdale $12  00 

2d  do.,  W.  C.  Norton,  Aldenville,  Pa. 8  00 

3d  do.,  J.  A.  Milhane,  Kalamazoo _  4  00 

Beet  boar,  1  year  old,  W.  C.  Norton 10  00 

2d  do.,  do 1 6  00 

3ddo.,  M.  H.  Walworth _ 4  00 

Best  boar,  6  months  and  under  1  year,  W.  C.  Norton 8  00 

2d  do,,  do 6  00 

3d  do.,  M.  H.  Walworth 3  00 

Best  boar,  under  6  months,  Frank  Wilson,  Jackson 8  00 

2d  do.,  M.H.  Walworth 5  00 

.    3d  do.,  S.  Hilbert,  N.  Lansing 3  00 
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Best  sow,  2  years  old  or  over,  M.  H.  Walworth $12  00 

2d  do.,  w.  C.  Norton 8  00 

3ddo.,  do - 4  00 

Best  sow,  1  year  old,  do 10  00 

2d  do.,  do 6*00 

3d  do.,  do 3  00 

Best  sow,  6  months  and  under  1  year,  do 1 8  00 

2d  do.,  M.  H.  Walworth 5  00 

3d  do.,  W.  C.  Norton 3  00 

Best  herd,  M.  H.  Walworth 15  00 

2ddo.,W.  C.  Norton 10  00 

Beet  boar  and  4  of  his  get,  do i 12  00 

2d  do.,  M,  H.  Walworth 8  00 

Best  boar,  any  age,  W.  C.  Norton _ _ Diploma 

Best  sow,  any  age,  M.  H.  Walworth Diploma 

J.  H.  EATON,  Judge. 
POLAND  CHINA. 

Best  boar,  2  years  old  or  over,  A.  H.  Randall,  Homer. __ $12  00 

2d  do.,  li.  W.  &  O.  Barnes,  Byron 8  00 

3d  do.,  do.,  do r...  4  00 

Best  boar,  lyear  old,  E.  C.  Rouse,  Homer 10  00 

2d  do.,  W.  S.  Harris,  do 6  00 

3d  do.,  Geo.  E.  Kittle,  Lansmg 4  00 

Best  boar,  6  months  and  under  1  year,  E.  O.  Rouse _  8  00 

2ddo.,L.  W.  &  O.  Barnes 5  00 

3d  do.,  Amos  Parmenter 3  00 

Best  boar,  under  6  months,  E.  C.  Rouse _ 8  00 

2d  do.,  A.  H.  Randall .-. 5  00 

3ddo.,  L.  W.  &  O.  Barnes .3  00 

Best  sow,  2  years  old  or  over,  W.  S.  Harris 12  00 

2d  do.,  A.  H.  Randall _.  8  00 

3d  da,  L.  W.  &  O.  Barnes 4  00 

Best  sow,  1  year  old,  E.  C.  Rouse 10  00 

2d  do.,  A.  H.  Randall ^ 6  00 

3d  do.,  G.  F.  Harrington  A  Son,  Paw  Paw 3  00 

Beet  sow,  6  months  and  under  1  year,  A.  Hi  Randall 8  00 

2d  do.,  li.  W.  &  0.  Barnes 5  00 

3d  do..  Bray  Bros.  &  Loomis,  St  Johns 3  00 

Best  sow,  under  6  months,  W.  S.  Harris 8  00 

2d  do.,  E.  C.  Rouse 5  00 

3d  do.,  L.  F.  Conrad,  Wacousta 3  00 

Best  herd,  Li.  W.  &  O.  Barnes _  15  00 

2d  do ,  G.  F.  Harrington  &  Son 10  00 

Beet  boar  and  4  of  his  get,  A.  H.  Randall 12  00 

2ddo.,E.  C.Rouse 8  00 

Best  boar,  any  age,  E.  C.Rouse Diploma 

Best  sow,  any  age,  W.  S.  Harris Diploma 

J.  H.  EATON,  Judge. 
DCROC  JBRSBy. 

Best  boar,  2  years  old  or  over,  Quinoy  MoBride,  Burton $12  00 

Best  boar^  year  old,  do 10  00 

2d  do.,  J.  H.  Banghart,  Lansing _ 6  00 

Best  boar,  6  months  and  under  1  year,  Quinoy  McBride 8  00 

Best  boar  under  6  months,  do 8  00 

2d  do.,  J.  H.  Banghart 5  00 

3d  do.,  Quinoy  McBride 3  00 

Best  sow,  2  years  old  or  over,  do 12  00 

Best  sow,  1  year  old,  do -_.  10  00 

2d  do.,  J.  H.  Banghart 6  00 

Best  sow,  6  months  and  under  1  year,  Quincy  McBride 8  00 

Best  sow,  under  6  months,  do 8  00 

2ddo.,  J.  H.  Banghart 5  00 

3d  do.,  Quinoy  McBride 3  00 

Best  boar,  any  age,  do Diploma 

J.  H.  Eaton,  Judge, 
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CHESTER  WHITE  AND  OTHER  LARGE  WHITE  BREEDS. 

Best  boar,  2vear8  old  or  over,  C.  A.  Searing,  Lyons $12  00 

J2d  do.,  BYank  Kaley,  Portland ^ 8  00 

Best  boar,  1  vearold,  do _ ^ 10  00 

2d  do.,  C.  W.  Brook,  Bethany,  Pa. 6  00 

3ddo.,  do 4  00 

Best  boar,  6  months  and  under  1  year,  C.  A.  Searing 8  00 

2d  do.,  W.  C.  Norton 5  00 

3d  do.,  C.  A.  Searing 3  00 

Beet  boar,  under  6  months,  do 8  00 

2d  do.,  C.  D.  Brooke 5  00 

8ddo.,Frank  Kaley 3  00 

Best  sow,  2  years  old  or  over,  do 1 12  00 

2d  do.,  U.  A.  Searing 8  00 

Best  sow,  1  year  old,  C.  D.  Brooke 10  00 

2d  do.,  C.  A.  Searing 6  00 

3d  do.,  Frank  Kaley 3  00 

Best  sow,  6  months  ana  under  1  year,  W.  C.  Norton,  Aldenville,  Pa. 800 

2d  do.,  C.^.  Searing 5  00 

3d  do.,  do 3  00 

Best  sow,  under  6  months,  CD.  Brooke 8  00 

2d  do.,  0.  A.  Searing 5  00 

3d  do.,  Frank  Kaley 3  00 

Beet  herd,  C.  A.  Searmg 15  00 

2d  do.,  li'rank  Kaley 10  00 

Best  boar,  any  age,  C.  A.  Searing Diploma 

Best  sow,  any  age,  C.  D.  Brooke Diploma 

J.  H.  EATON,  Judge. 
FAT  HOGS. 

Best  barrow,  over  lyear,  M.  H.  Walworth,  Hillsdale $10  OQ 

2d  do.,  Frank  Wilson,  Jackson 6  00 

Best  barrow,  under  10  months.  M!H.  Walworth 6  00 

2ddo.,E.T.  Doney,  Jackson , 4  00 

3ddo.,  Frank  Wilson,  do 2  00 

J.  H.  EATON,  Bucyrus,  Ohio. 

Judge  of  all  classes  in  Division  D. 

DIVISION  E. 
CLASS  31-POULTRY. 

Best  pair  light  Brahmas,  S.  E.  Wurst,  Elyria,  Ohio $3  00 

2d  do.,  Jas.  Ball,  Marshall 1  50 

Beet  pair  do.  chicks,  S.  E.  Wurst 3  00 

2d  dc  J.  A.  Tucker  &  Co.,  Concord 1  50 

Best  pair  dark  Brahmas,  fowls,  Jas.  Ball 3  00 

2d  do.,  do 1  50 

Best  pair  do.  chicks,  do 3  00 

2d  do..  S.  E.  Wurst 1  50 

Best  pair  buff  Cochins,  fowls,  do 3  00 

2ddo.,  do 1  50 

Best  pair  do.  chicks,  J.  A.  Tucker  &  Co 3  00 

2d  do.,  S.  E.  Wurst ^ 1  50 

Beet  pair  partridge  Cochins,  fowls,  Jas.  Ball 3  00 

2d  do.,  S.E.  Wurst 1  50 

Best  pair  do.  chicks,  Jas.  Ball 3  00 

2d  do.,  Mark  Hurd,  Marshall 1  50 

Best  pair  white  Cochins,  fowls,  S.  E.  Wurst 3  00 

2d  do.,  Jas.  Ball 1  50 

Best  pair  do.  chicks,  do 3  00 

2d  do.,  S.E.  Wurst ^ 1  50 

Best  pair  black  Cochins  fowls,  Jas.  Ball 3  00 

2d  do.,  Jas.  Ball 1  50 
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Best  pair  black  Cochnia  chicks,  S.  E.  Wuret 13  00 

2d  do.,  Jsfl.  Ball 1  50 

Beet  pair  Langshans  fowls,  Ambrose  Purchase,  Freelands 3  00 

2d  do.,  8.  E.  Wurst 1  50 

Best  pair  LaDfimhans  chicks,  Jas.  Ball 3  00 

2d  do.,  A.  Purchase 1  50 

Best  pair  Plymouth  Rook  fowls,  O.  E.  Bartlette,  Pontiao 3  00 

2d  do.,  do 1  50 

Best  pair  Plymouth  Rook  chicks,  do^ 3  00 

2ddo., 1  50 

Best  pair  laced  Wyandotte  fowls,  S,  E.  Wurst 3  00 

2d  do.,  W.  G.  Barnes,  Hastings 1  50 

BestpairlaoedWyandottechicks,S.E.  Wurst 3  00 

Best  pair  white  Plymouth  Rock  fowls,  Jas.  A.  Tucker  &  Co 3  00 

2d  do.,  S.  E.  Wurst 1  50 

Best  pair  white  Plymouth  Rock  chicks,  do 3  00 

2d  do.,  Jae.  A.  Tucker 1  50 

Best  pair  white  Wyandotte  fowls,  Jas.  A.  Tucker 3  00 

2d  do.,  a  E.  Wurst 

Best  pair  white  Wyandotte  chicks,  Jas.  Ball 3  00 

2d  do.,  WilHs  Milton,  Battle  Creek 1  50 

Best  pair  golden  Wyandottes,  O.  E.  Bartlett,  Pontiac 3  00 

2d  do., 150 

Best  pair  golden  Wyandotte  chicks,  do _- 3  00 

2ddo»do 1  50 

Best  pair  Dominique  fowls,  S,  E.  Wurst 3  00 

2dda,Jas.Ball 1  50 

Best  pair  Dominique  chicks,  do 3  00 

2d  do.,  S.  E.  Wurst 1  50 

Best  pair  black  breasted  red  game  Bantam  fowls,  A,  E.  Vosburg,  Battle  Creek  3  00 

2d  do.,  S.  E.  Wurst 1 :. 1  50 

Best  pair  black  breasted  red  game  Bantam  chicks,  W.  Q.  Bauer,  Hastings...  3  00 

2d  do.,  S.  E.  Wurst 1  50 

Beet  pair  brown  breasted  red  game  Bantam  fowls,  do 3  00 

Best  pair  do.  chicks,  do •_ 3  00 

2d  do.,  W.  G.  Bauer 1  50 

Beet  pair  yellow  duckwing  Bantam  fowls,  D.  R.  McElwain  &  Co.,  Hastings. ..  3  00 

2d  do.,  W.  G.  Bauer 1  50 

Best  pair  yellow  duckwing  Bantam  chicks,  S.  E.  Wurst 3  00 

Best  pair  silver  duckwing  Bantam  fowls,  do ^ 3  00 

2d  do.,  do 1  50 

Best  pair  red  pile  Bantam  fowls,  do 3  00 

2d  do.,  D.  R  McElwain 1  50 

Best  pair  red  pile  Bantam  chicks,  S.  E.  Wurst 3  00 

Best  pair  golden  seabright  Bantam  fowls,  O.  E.  Bartlett 3  00 

2d  do.,  8.  E.  Wurst 1  50 

Best  pair  golden  seabright  Bantam  chicks,  A.  E.  Vosburg,  Battle  Creek 3  00 

2d  do.,  O.  E.  Bartlett 1  50 

Best  pair  silver  seabright  Bantam  fowls,  8.  E.  Wurst, 3  00 

2ddo.,  do 1  50 

Beet  pair  Japanese  Bantam  fowls,  D.  R.  McElwain 3  00 

2d  do.,  8.  E.  Wurst 1  50 

Best  pair  Japanese  Bantam  chicks,  do 3  00 

2ddo.,  do 1  50 

Best  pair  black  Bantam  fowls,  do 3  00 

Best  pair  black  Bantam  chicks,  do 3  00 

2d  do.,  A.  Purchase I  50 

Best  pair  colored  Dorking  fowls,  Jas.  Main,  Boyne,  Ont 3  00 

2d  do.,  A.  E.  Vosburg 1  50 

Beet  pair  do.,  chicks,  Jaa  Main 3  00 

2d  do.,  A.  E.Voeburflr 1  50 

Beet  pair  silver  grey  Dorkings,  fowls,  Jas.  Main 3  00 

2d  do.,  A.  E.  Vosburg 1  50 

Beet  pair  do.,  chicks,  Jas.  Main 3  00 

2d  do.,  A.  E.  Vosburg 1  50 

Beet  pair  white  Dorkings,  fowls,  8.  E.  Wurst 3  00 
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Best  pair  do.,  chicks,  do _ 13  00 

Best  pair  Creveoouers,  fowls,  do 3  00 

Best  pair  do.,  chicks,  do _ 3  00 

Best  pair  Ho  udan,  fowls,  do 3  00 

2d  do.  W.  G.  Rauer,  Hastings -..  1  50 

Best  pair  do.,chicks,  C.  W.  A;  L.  P.  Tubbs,  Kalamo 3  00 

2ddo,S.  KWuret 1  50 

Beet  pair  black-breasted  red  Game,  fowls,  Jas.  Main 3  00 

2ddo.,D.  R.  McElwain 1  50 

Best  pair  do.,  chicks,  Jas.  Main 3  00 

2d  do.,  S.  E.  Wurst 1  50 

Best  pair  brown-breasted  red  Game,  fowls,  D  R  McElwain 3  00 

2d  do.,  S.E.  Wurst. 1  50 

Beet  pair  do.,  chicks,  Fred.  Fisher,  Lansing 3  00 

2ddo.,S.  E.  Worst 1  50 

Best  pair  yellow  duckwing  Game,  fowls,  S.  E.  Wurst '3  00 

Best  pair  do.,  chicks,  do. 3  00 

2d  do.,  A.  Purchase _ 1  50 

Best  pair  silver  duckwing  Game,  fowls,  S.  E.  Wurst _ 3  00 

2d  do.,  A.  Purchase 1  50 

Bestpairdo.,  chicks,  S.  E.  Wurst 3  00 

Best  pair  red  pile  Game,  fowls,  do ___ 3  00 

2d  do.,  A.  Purchase 1  50 

Bestpairdo.,  chicks,  S.  E.  Wurst 3  00 

2d  do.,  A.  Purchase 1  50 

Beet  pair  white  pile  Game,  chicks,  A.  Purchase 3  00 

2d  do.,  D.  R  McElwain  &  Co 1  50 

Best  pair  white  Game,  fowls,  S.  E.  Wurst 3  00 

Bestpairdo.,  chicks,  do 3  00 

2d  do.,  A.  Purfthase _ 1  50 

SPANISH  AND  POLISH  CLASS. 

Best  pair  black  Sumatra,  fowls,  S.  E.  Wurst 3  00 

Best  pair  golden  Bpangled  Hamburg,  fowls,  do 3  00 

Best  pait  silver  spangled  Hamburg,  fowls,  jas.  Ball 3  00 

2d  do.,  A.  Purchase _ 1  50 

Best  pair  do.,  chicks,  W.  Milton 3  00 

2d  do.,  A.Purchase 1  50 

Best  pair  golden  pencilled  Hamburg,  fowls,  S.  E,  Wurst 3  00 

2d  do.,  W.  G.  Bauer 1  50 

Bestpairdo.,  chicks,  S.  E.  Wurst _- __ 3  00 

Beet  pair  silver  pencilled  Hamburg,  fowls,  do 3  00 

Beet  pair  black  Hamburg,  fowls,  A.  Purchase 3  00 

2d  dc  M.  H.  Walworth,  Hillsdale 1  50 

Best  pair  do.,  chicks,  A.Purchase _ 3  00 

2d  do.,  S.  E.  Wurst 1  50 

Best  pair  white  Hamburg,  fowls,  D.  R.  McElwain  &  Co 3  00 

Best  pair  white  crested  black  Polish,  fowls,  do 3  00 

2d  do.,  S.  E.  Wurst 1  50 

Bestpairdo.,  chicks,  do 3  00 

2d  do.,  Jas.  Ball 1  50 

Best  pair  white  Polish,  fowls,  N.  C.  Branch,  Williamston 3  00 

2d  do..  A,  Purchase 1  50 

Best  pair  do.,  chicks,  N.  C.  Branch 3  00 

2d  da,  A.  Purchase 1  50 

Best  pair  white  Polish  bearded,  fowls,  S.  E.  Wurst 3  00 

2d  do,,  do 1  50 

Best  pair  golden  Polish,  fowls,  D.  R  McElwain  &  Co 3  00 

2d  do.,  A.  Purchase , 1  50 

Beet  pair  do.,  chicks,  do 3  00 

2d  do.,  do 1  50 

Best  pair  golden  Polish  bearded,  fowls,  S.  E.  Wurst 3  00 

Best  pair  do.,  chicks,  do. 3  00 

2d  do.,  A.  E.  Vosburg 1  50 

Best  pair  silver  Polish,  fowls.  A,  Purchase _ 3  00 

2d  do.,  D.  R  McElwain  «&  Co. _  1  50 


Digitized  by 


Qoo^^ 


LIST  OP  PREMIUMS.  391 

Best  pair  do.,  chicks,  A.  Purchase $3  00 

Best  pair  silver  Polish  bearded,  fowls,  Ja8.Ball 3  00 

2d  do.,  S.  E.  Wurst 1  50 

Best  pair  do.,  oljicks,  Jas.  Ball ^ 3  00 

2d  do.,  do 1  50 

Best  pair  black  Spanish,  fowls,  S.  E.  Wurst _ 3  00 

2d  do.,  D.  R.  McElwain  &Co 1  50 

Best  pair  do.,  chicks,  S.  E.  Wurst 3  00 

Beet  pair  single  comb  white  Leghorns,  fowls,  R.  Forker,  Battle  Creek 3  00 

2d  do.,  S.  E.  Wurst _ 1  50 

Best  pair  do.,  chicks,  do 3  00 

2d  do.,  do _ 1  50 

Beet  pair  single  comb  brown  Leghorns,  fowls,  R.  Forker 3  00 

2d  do.,  S.  E.  Wurst 1  50 

Best  pair  do.,  chicks,  do. _ 3  00 

2ddo.,C.  W.&JL.P.Tubbe,  .._. 1  50 

Best  pair  black  Leghorns,  fowls,  S.  E.  Wurst 3  00 

2d  do.,  D.  R.  MoElwain 1  50 

Best  pair  do.,  chicks,  S.  E.  Wurst _ 3  00 

2d  do.,  A.  E.  Vosburg 1  50 

Best  pair  rose  comb  white  Leghorns,  fowls,  D.  R  McElwain 3  00 

2d  do.,  W.  O.  Bauer _ 1  50 

Best  pair  do.,  chicks,  do 3  00 

Best  pair  rose  comb  brown  Leghorns,  fowls,  D.  R  McElwain 3  00 

2d  do.,  W.  G.  Bauer ^ 1  50 

Best  pair  do.  chicks,  Jas.  Ball _ 3  00 

2d  do.,  D.  H.  McElwain 1  50 

Beet  pair  Dominique  Leghorns,  fowls,  do 3  00 

2d  do.,  do 1  50 

Best  pair  do.,  chicks,  do. 3  00 

2d  do.,  do 1  50 

Best  pair  white  Minorca,  chicks,  Mark  Hurd,  Marshall 3  00 

Beet  pair  black  Minorca,  fowls,  S.  E.  Wurst 3  00 

Beet  pair  do.,  chicks,  Mark  Hurd 3  00 

2d  do..  J.  A.  Tucker  A  Co.,  Concord 1  50 

Best  pair  black  Java,  fowls,  S.  E.  Wurst 3  00 

Best  pair  do.,  chicks,  D.  R.  MoElwain  &  Co _ 3  00 

2d  do.,  W.  G.  Bauer 1  50 

Best  pair  white  Java,  chicks,  S.  E.  Wurst 3  00 

DUOKS. 

Best  pair  Pekin  ducks,  O.  E.  Bartlett,  Pontiac 3  00 

2d  do.,  Jas.  Ball 1  5o 

Best  pair  Rouen  ducks,  Jas.  Main,  Boyne,  Ont 3  00 

2d  do.,  do 1  50 

Best  pair  Avlesbury  ducks,  do 3  00 

2d  do.  D.  R,  McElwain  &  Co 1  50 

Best  pair  Cayuga  ducks,  S.  E.  Wurst 3  00 

Best  pair  white  Call  ducks,  do 3  00 

Best  pair  white  Muscovy  ducks,  do 3  00 

Best  pair  colored  Muscovy  ducks,  A.  Purchase 3  00 

2d  do.,  S.  E.  Wurst _ 1  50 

Best  pair  black  East  India  ducks,  S.  E.  Wurst 3  00 

GEESE. 

Best  pair  Toulouse  geese,  D.  R  McElwain  &  Co 3  00 

2d  do.,  S.  E.  Wurst 1  50 

Best  pair  Embden  geese,  Ja&  Main 3  00 

2d  do.,  do. 1  50 

Beet  pair  white  China  geese,  A.  Purchase 3  00 

2d  do.,  do 1  50 

Best  pair  br.  China  geese,  S.  E.  Wurst ..  3  00 

2d  do.,  do 1  50 

Best  pair  African  Geese,  D.  R  McElwain  &  Co 3  00 

2d  do.,  A.  Purchase 1  50 

Best  pair  wild  geese,  S.E.  Wurst 3  00 
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TUBKEYS. 

Best  pair  Bronze  turkeys,  Jas.  Main 13  00 

2d  do.,  S.  B.  Wurst 1  50 

Beet  pair  White  turkeys,  do. •_ 3  00 

2ddo.,A.  Purchase 1  50 

Best  pair  Black  turkeys,  S.  E.  Wurst 3  00 

Best  pair  Buff  turkeys,  D.  R  MoElwain  &  Co 3  00 

2d  do.,  A.  Purchase 1  50 

Best  pair  Slate  turkeys,  do 3  00 

2ddj.,S.E.Wurst 150 

Beet  pair  Narragansett  turkeys,  A.  Purchase 3  00 

Best  pair  Pea  fowls,  W.  G.  Bauer 3  00 

2d  do.,  S.  E.  Wurst 1  50 

Best  pair  pearl  Guinea  fowls,  D.  R.  McElwain  &  Co _ 3  00 

2d  do.,  A.  Purchase 1  50 

Best  pair  white  Guinea  fowls,  A.  O.  Parmenter,  Grand  Ledge 300 

2ddo.,  S.  B.  Wurst 1  50 

Best  collection  pigeons,  do 3  00 

2d  do.,  H.  Behrandt,  Lansing 1  50 

S.  BUTTERFIBLD,  Windsor,  Ont,  Jvdge. 
DIVISION  F. 
CLASS  sa-GRAINS  AND  SEEDS. 

Best  bushel  red  wheat,  W.  A.  Meton,  Mason., _ $2  00 

2d  do.,  A.  W.  Jewett,  Mason _ 1  00 

Best  bushel  white  wheat,  G.  W.  Prescott,  Grand  Rapids 2  OO 

2d  do.,  Jos.  Bank,  Delta 1  00 

Best  bushel  white  oats,  A.  W.  Jewett.. _ 2  00 

2d  do.,  C.  W.  Bond,  Jackson 1  00 

Best  bushel  black  oats,  W.  H.  Horton,  Eden 2  00 

2d  do.,  A.  W.  Jewett 1  00 

Best  bushel  yellow  oats,  do _ 2  00 

2ddo.,  W.  H.  Horton 1  00 

Best  12  ears  yellow  dent  corn,  H.  D.  Box,  Lansing 2  00 

2d  do.,  A.  W.  Jewett 1  00 

Best  12  ears  white  dent  corn,  A.  Ayers,  Lansing 2  00 

2d  do.,  Mrs.  M.  Sattler,  Grand  Ledge 1  00 

Best  12  ears  yellow  flint,  12  rowed,  G.  H,  Moss,  do 2  00 

2d  do.,  A.  W.  Jewett 100 

Best  12  ears  yellow  flint,  8  rowed,  do 2  00 

2d  do.,  C.  L.  Seeley,  Lansing 1  00 

Best  12  ears  red  flint  com,  blazed,  W.  E.  Vandevere,  Grand  Rapids 200 

2d  do.,  C.  W.  Bond 100 

Best  12  ears  s  weet  corn,  early,  Tjewis  Eckard,  Eaton  Rapids 150 

2d  do.,  W.  E.  Vandevere 1  00 

Best  12  ears  sweet  com,  late,  Lewis  Eckard 150 

2d  do.,  S.  C.  A  E.  Oviatt,  Lansing 1  00 

Best  12  ears  pop  com,  R  Mann  &  Son,  do. 1  50 

.  2d  do.,  S,  C.  <fe  B.  Oviatt,  do. 1  00 

Best  bushel  rye,  W,  K  Vandevere _ 2  00 

2d  do.,  S.  Hubert,  N.  Lansing 1  00 

Best  bushel  4  rowed  barley,  A.  W.  Jewett... 2  00 

2ddo.,  Wm.  Poster  Lansing _..  1  00 

Best  bushel  large  cloverseed,  W.  H.  Horton __ 2  00 

2ddo.,  do 1  00 

Best  bushel  small  cloverseed,  John  Crytes,  Lansing 2  00 

2d  do.  S.  Hilbert 1  00 

Beet  bushel  timothy  seed,  Levi  Partlow,  River  Bend 2  00 

2d  do.,  A.  W.  Jewett 1  00 

Best  bushel  buckwheat,  do 2  00 

2ddo.,  O.  C.  Wheeler,  Lansing 1  00 

Best  bushel  flax  seed,  Geo.  W.  Prescott,  Grand  Rapids 2  00 

Best  bushel  red  top  grass  seed,  A.  W.  Jewett _  1  00 
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Beet  buBhel  millet,  S.  C.  &  B.  Oviatt $2  00 

2d  do.  Levi  Partlow 1  00 

Beet  bushel  peas,  G.  W.  Preecott 1 2  00 

2d  do^  Lewis  Kckard _ 1  00 

Best  bushel  white  beans,  G.  W.  Presoott 2  00 

2d  do.,  A.  W.  Jewett 1  00 

Best  display  of  grains  in  heads.  A,  W.  Jewett 10  00 

Best  display  of  com  in  ear,  do 10  00 

PROP.  W.  J.  BEAL,  Judge. 
CLASS  33-ROOTS  AND  VEGBTABLE& 

Beet  peck  early  Sunrise  potatoes,  W.  F.  Miller,  MasoD $1  50 

2d  do.  A.  W.  Jewett 1  00 

Beet  peck  early  Vermont,  do 1  50 

2d  do.,  W.  F.  Miller 1  00 

Best  peck  early  Ohio,  E.  J.  Champion,  Lansing _ 1  50 

2d  do.,  Lewis  Eckard 1  00 

Best  peck  early  Beauty  of  Hebron,  Mrs.  M.  Sattler 1  50 

2d  do.,  W.  F.  Miller 1  00 

Beet  peck  Ontario,  Walter  Miller,  do 1  50 

2ddo.,W.  F.  Miller 1  00 

Best  peck  late  Rose,  G^.  F.  Horton,  Jackson 1  50 

2d  do.,  Wm.  F.  Miller,  Mason 1  00 

Best  peck  white  Elephant,  do .  1  50 

2d  do.,  A.  W,  Jewett 1  00 

Beet  peck  Granger,  do 1  50 

Best  peck  Burbank,  W.  F.  Miller 1  50 

2d  da,  A.  W.  Jewett 1  00 

Best  peck  Mammoth  Pearl,  W.  F.  Miller : 1  50 

2d  do.,  A.  W.  Jewett 1  00 

Best  peck  white  Star,  do 1  50 

2d  do.,  W.  F.  MiMer _ 1  00 

Best  peck  Bell,  E.  J.  Champion 1  50 

2d  do.,  A.  Ayers 1  00 

Best  peck  late  Beauty  of  Hebron,  W.  F.  Miller 1  50 

2d  do.,  Walter  Miller,  do ,  1  00 

Best  peck  Snowflake,  A.  W.  Jewett 1  50 

2d  do.,  W.  P.  Miller 1  00 

Best  6  blood  beets,  do 1  50 

2d  do.,  Walter  Miller _  1  00 

Best  6  turnip  beets,  W.  E,  Vandevere -.- 1  50 

2d  do.,  John  Davidson,  Lansing 1  00 

Best  6  sugar  beets,  W.  F.  Miller 1  50 

2d  do.,  S.  C.  &  E.  Oviatt 1  00 

Beste  white  beets,  Walter  Miller • 1  50 

2d  do.,  Geo.  F.  Horton 1  00 

Best  6  beets  for  table  use,  do 1  50 

2d  do.,  Walter  Miller 1  00 

Best  6  mangles,  Geo.  F.  Horton 1  50 

2ddo.,W.F.  Miller... 1  00 

Best  6  orange  carrots,  G.  F.  Horton _ I  50 

2d  do.,  M.  Wetterling,  Ionia 1  00 

Best  6  white  carrots,  do 1  50 

Best  6  any  other  varieties  carrots,  Geo.  F.  Horton 1  50 

2d  do.;  M.  Wetterling- 1  00 

Beet6  turnips,  W.  EI  Vandevere 1  50 

2ddo.,  Walter  Miller 1  00 

Best  6  parsnips,  Geo.  F.  Horton 1  50 

2d  do,,  S.  C.  &  E.  Oviatt 1  00 

Best  6  salsify,  W.  E.  Vandevere 1  50 

2d  do.,  A.  W.  Jewett 1  00 

Beet  6  winter  radish,  Geo.  F.  Horton 1  50 

Beet  6  summer  radish,  M.  Wetterling _  1  50 

2d  do.,  Geo.  F.  Horton 1  00 

50 
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Beet  4  drumhead  cabbage,  Walter  Miller $1  50 

2ddo.,E.  J.  Champion _ ,  1  00 

Best  4  conehead  cabbage,  M.  Wetterling 1  50 

2d  do.,  Geo.  F.  Horton 1  00 

Bestd  Savoy  cabbage,  do _ 1  50 

Best  4  red  do.,  W.  E.  Vandevere ---  1  50 

2ddo.,Geo.  F,  Horton _ 1  00 

Best  4  cauliflower,  do 1  50 

Best  6  head  lettuce,  do. .- 1  50 

Best  6  bunches  kale,  A.  W.  Jewett 1  50 

Best  12  stems  celery,  Geo.  F.  Horton 1  50 

2d  do.,  J.  W.  Post,  Lansing 1  00 

Best  12  stems  rhubarb,  Geo.  F.  Horton ^ 1  50 

2d  do.,  S.  C.  &  E.  Oviatt 1  00 

Beet  6  peppers,  Geo.  F.  Horton /_ 1  50 

2d  do.,  W.  E.  Vandevere 1  00 

Best  peck  any  variety  tomatoes,  S.  C.  &  E.  Oviatt _.  1  50 

2ddo.  R.H.  Holmes,  Lansing 1  00 

Best  peck  white  onions,  Greo.  F.  Horton 1  50 

2d  do.,  Chas.  Leach,  Bath 1  00 

Best  peck  red  onions,  Geo.  F.  Horton 1  50 

2d  do.,  Chas.  Leach 1  00 

Best  peck  yellow  onions,  do 1  50 

2d  do.,  Geo.  F.  Horton 1  00 

Best  5  summer  squashes,  S.  C,  &  E.  Oviatt ^* 1  50 

2d  do.,  Geo.  F.  Horton ., 1  00 

Best  5  Marrow  squashes,  do ., _ 1  50 

Best  5  Hubbard  squashes,  S.  C.  &  E.  Oviatt 1  50 

2d  do.,  R  H.  Holmes 1  00 

Best  single  Hubbard  squash,  Geo.  F.  Horton 1  50 

2d  do.,  W.  E.  Vandevere 1  00 

Best  2  sweet  pumpkins,  S.  HUbert 1  60 

2d  do.,  T.  Ingersoll,  Delta 1  00 

Best  2  field  pumpkins,  A.  Ayers 1  60 

2d  do.,  H.  D.  Box,  do 1  00 

Beet  3  watermelons,  Geo.  F.  Horton 1  50 

2d  do.,  W.  E.  Vandevere 1  00 

Bests  muskmelons,  Geo.  F.  Horton : 1  50 

2ddo.,E.  J.  Champion 1  00 

Best  3  nutmeg  melons,  W.  E.  Vandevere 1  50 

2d  do.,  Geo.  F.  Horton 1  00 

Best  3  citrons,  do. 1  50 

2d  do.,  W.  E.  Vandevere _  1  00 

Best  5  cucumbers,  Walter  Miller _ _ _.  1  50 

2ddo.,  Wm.F.  Miller _ .._.  1  00 

Best  half  peck  garden  beans,  Abner  Brown,  Lansing _._ _ 1  50 

2ddo.,  A.  W.  Jewett 1  00 

Best  half  peck  Lima  beans,  do 1  50 

Best  half  peck  bush  beans,  Geo.  F.  Horton 1  50 

2d  do.,  A.  W.  Jewett 1  00 

Best  half  peck  wax  beans,  do 1  50 

2d  do.,  Geo.  F.  Horton^ 1  00 

Best  6  head  sunflowers,  M.  Abrams,  Tecumseh 1  50 

2ddo.,  E.  J.  Champion 1  00 

Best  6  stems  Swiss  chard,  M.  Wetterling 1  60, 

2ddo,  A.  W.  Jewett 1  00 

Best  6  stems  parsley,  do 1  60 

Best  6  stems  spinach,  M.  Wetterling 1  50 

Best  6  stems  kohl  rabi,  Geo.  F.  Horton 1  60 

2d  do.,  Walter  Miller 1  00 

NON-ENUMERATED. 

Peck  Alxander  prolific  potatoes,  J.  Bank,  Delta 1  50 

Peck  early  Rose  potatoes,  do 1  50 

Peck  early  Gem  potatoes,  Edith  Latt,  Holt 1  50 

Peck  early  market  potatoes,  do 1  50 
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Peck  Queen  of  the  valley  potatoes,  Wm.  Foster,  Lansing $1  50 

Peck  Vioks' early  market  potatoes,  S.  C.  &  EI  Oviatt 1  50 

Peck  Empire  state  potatoes,  Willis  Sherman,  Williamston 150 

Peck  English  multiplier  onions,  S.  Hilbert 1  50 

L.  R  TAFT,  Agrici  College,  Judge, 
CLASS  34-PROPE8SIONAL  DISPLAY-ROOTS  AND  VEGETABLES. 

Best  display,  Davis  Bros.,  Jackson $40  00 

2d  do.,  Chas.  J.  MQler,  Mason 30  00 

3d  do.,  Wm.  Beach,  l^ilanti 20  00 

Beet  display  potatoes,  A.  W.  Jewett 25  00 

2ddo.,Wm.F.MUler 15  00 

CLASS  85-FLOUR,  MEAL  AND  FEED. 

Best  barrel  white  wheat  flour,  O.  B.  Crane  Milling  Co.,  Mason 3  00 

2d  do.,  do 2  00 

Best  barrel  red  wheat  flour,  Irish  &  Deniger,  Elaton  Rapids 3  00 

Best  50  lb  sack  bolted  meal,  De  Witt  Milling  Co.,  De  Witt 2  00 

2d  do.,  O.  B.  Crane  Milling  Co 1  00 

Best  50  lb  sack  coarse  com  meal,  De  Witt  Milling  Co 2  00 

2d  do.,  O.  B.  Crane  Milling  Co _ 1  00 

Best  50  lb  sack  ground  feed,  do 2  00 

2d  do.,  De  Witt  Milling  Co 1  GO 

Beet  50  lb  sack  buckwheat  flour,  do •       2  00 

Best  50  lb  sack  graham  flour,  do 2  00 

2d  do.,  O.  B.  Crane  Milling  Co 1  00 

Best  display  in  class,  De  Witt  Milling  Co 5  00 

W.  J.  BEAL,  AgricU  College,  Judge. 
DIVISION  G. 
CLASS  86-BXJTTER.  CHEESE  AND  DAIRY  ARTICLES. 

Best  15  lbs  domestic  butter,  N.  B.  Cole,  Grand  Ledge $10  00 

2ddo.,  Mrs.  B.F.King,  Lansing 8  00 

3d  do.,  J.  F.  Clemens,  Bath _ 5  00 

Best  25  lbs  creamery  butter,  Quincy  McBride,  Burton 10  00 

2d  do..  Mason  Creamery  Uo 8  00 

3d  do.,  do.-.-. 5  00 

Best  5  lbs  print  butter.  O.  R  Rice,  St.  Johns 4.  00 

2d  do.,  N.  B.  Cole,  Grand  Ledge 3  00 

3d  do.,  S.  S.  Reynolds,  Detroit 2  00 

Best  display  of  cheese,  factory  made,  Robt.  McKinney ,  Wixom 15  00 

2d  do.,  Levi  Partland,  River  Bend 10  00 

CLASS  37-SU(MR,  BREAD  AND  PICKLES. 

Best  10  lbs  maple  sugar,  N.  B.  Cole 5  00 

2d  do.,  E.  J.  Chambers,  Lansing  ..- 3  00 

Best  gallon  maple  syrup,  N.  B.  Cole 3  00 

2d  do.,  Geo.  E.  King,  Wacousta _ 2  00 

Best  2  loaves  baker's  bread,  Jacob  Peterman,  Jackson 3  00 

Best  2  loaves  milk  bread,  M.  E.  Bartlett,  Tompkins 3  00 

2d  do.,  Mrs.  Geo.  H.  Potter,  Lansing 2  00 

Best  2  loaves  soda  bread,  N.  B.  Cole 3  00 

2d  do.,  E.J.  Champion,  Lansing 2  00 

Best  2  loaves  yeast  bread,  Mrs.  O.  R.  Rice,  St.  Johns 3  00 

2d  do.,  Geo.  E.  King 2  00 

Best  2  loaves  corn  bread,  E.  J.  Champion,  Lansing 3  00 

2d  do.,  M.  E.  Bartlett, _ 2  00 

Best  2  loaves  brown  bread,  E.  J.  Champion 3  00 

2d  do.,  N.  B.  Cole 2  00 

Best  2  loaves  rye  bread,  M.  E.  Bartlett _ 3  00 

Best  display  crackers,  J.  R  &  W.  S.  Esselstyn,  Lansing _ .  2  00 
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Best  display  ofpickled  vegetables,  Wm.  Beaoh,  Ypsilanti - 15  00 

2dcro.,M.  E-Bartlett 3  00 

C.  L.  SEELEY, 
Mrs.  B.  F.  HALL, 

Judges. 

DIVISION  H-BKES  AND  HONEY. 

Best  nuclei  black  bees,  O.  Hershire,  Big  Tree  Corners,  N.  Y 85  00 

2d  do ,  Jacob  T.  Timpe,  Grand  Ledge 3  00 

Best  nuclei  Italian  bees,  H.  D.  Cutting,  Clinton 5  00 

2d  do.,  O.  Hershire 3  00 

Best  nuclei  Syrian  bees,  W.Z.Hutchinson,  Flint _ 5  00 

2d  do.,  J.  T.  Timpe 3  00 

Best  nuclei  Camolian  bees,  H.  D.  Cutting 6  00 

2ddo.,  W.  Z.  Hutchinson 3  00 

Best  nuclei  Albino  bees,  do 5  00 

2d  do.,  O.  Hershire 3  00 

Beet  display  different  races  bees,  W.  Z.  Hutchinson - 5  00 

2d  do.,  J.  T.  Timpe 3  CK) 

Best  20  lbs.  comb  honey,  O.  Hershire 10  00 

2d  do.,  H.D.  Cutting 5  00 

Best  and  most  attractive  display  comb  honey,  W.  Z.  Hutchinson 2000 

2d  do.,  O.  Hershire 10  00 

Best  display  by  lady,  AnnaR  Cutting 10  00 

2d  cfo,  Mary  Hutchinson 5  00 

Best  specimen  extracted  honey,  O.  Hershire 10  00 

2ddo.,  W.Z.  Hutchinson 5  00 

Best  and  most  attractive  display  extracted  honey,  H.  D.  Cutting 20  00 

2d  do.,  W.Z.  Hutchinson _..  10  00 

Best  10  lbs.  beesvtax,  A.  B.  Gregory  <fe  Son,  Lansing 2  00 

2d  do.,  W.Z.  Hutchinson 100 

Best  comb  foundation,  H.  D.  Cutting 2  00 

2d  do.,  O.  Hershire 1  00 

Best  comb  foundation,  made  on  grounds,  H.  D.  Cutting 2  00 

2d  do.,  O.  Hershire 1  00 

Best  and  most  interesting  exhibit,  H.  D.  Cutting 10  00 

2d  do.,  W.  Z.  Hutchinson ^ 6  00 

D.  G.  EDMISTON,  Judge. 
DIVISION  L. 
CLASS  49-MATEKIALS. 

Beet  display  fine  wool,  L.  W.  &  O.  Barnes,  Byron $10  00 

2d  do.,  A.  W.  Jewett,  Mason 5  00 

3d  do.,  W.  BL  Horton,  Eden z 3  00 

Best  display  long  wool,  Frank  McKim,  Lansing* 10  00 

2d  do.,  Amos  F.  Wood,  Mason _ 5  00 

3d  do.,  Frank  McKim 3  00 

Best  display  middle  wool,  Frank  Wilson,  Jackson 10  00 

2d  do.,  M.  E.  Bartlett,  Tompkins 5  00 

E.  WAKEMAN, 
D.  HORTON, 

Judges. 

CLASS  51-HARNESS. 

Best  single  buggy  harness,  Michigan  Harness  Co.,  Jackson $3  00 

CLASS  5a-ARTICLES  OF  FUBNITURE. 

Best  display  furniture,  M  J.  Buck,  Lansing 25  00 

2d  do.,  Cowles  Bros.  Furniture  Co.,  do 15  00 

Best  set  parlor  furniture,  M.  J.  Buck , 20  00 

2d  do.,  Cowles  Bros.  Co 10  00 
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Best  set  chamber  furniture,  M.  J.  Buck $10  00 

Best  set  dining  room  chairs,  do. 3  00 

Best  book  case,  do _.  3  00 

2d  do.,  Cowles  Bros. 2  00 

Best  center  table,  do. 3  00 

2ddo.,  M.  J.  Buck 2  00 

Best  dressing  bureau,  do 3  00 

Best  desk  of  any  kind,  Cowles  Bros.,  Lansing 3  00 

2d  do.,  A.  W.  Jewett,  Mason 2  00 

Best  easy  chair,  M.  J.  Buck 3  00 

Best  extension  table,  do 3  00 

Best  hall  tree  hat  rack,  do 2  00 

2d  do.,  Cowles  Bros. 1  00 

Best  lounge  or  couch,  M.  J.  Buck 3  00 

Best  library  table,  da 3  00 

Best  mattress,  do. 2  00 

Best  office  chair,  do 2  00 

Best  parlor  writing  desk,  Cowles  Bros. 3  00 

2d  do.,  M.  J.  Buck 2  00 

Best  smoking  chair,  do. 3  00 

2d  do.,  Cowles  Bros 2  00 

Best  side  board,  M.  J.  Buck 3  00 

2d  do.,  Cowles  Bros 2  00 

Best  secretary,  M.  J.  Buck 3  00 

Best  spring  mattress,  Lansing  Wire  Mattress  Co.,  Lansing 2  OO 

2tfda.M.J.  Buck 1  00 

Best  upholstered  rocker,  do 3  00 

E.  ANDERSON,  Judge. 

DIVISION  M. 

CLASS  57-CLOCKS.  JEWELRY.  ETC. 

Best  exhibit  of  docks,  R  E.  Brackett,  Jr.,  Lansing 13  00 

Beet  do.  silver  plated  ware,  W.  L.  Rice,  do _  5  00 

Best  do.  table  cutlery,  R.  E.  Brackett,  Jr 2  00 

Best  do.  watches,  do 2  00 

Best  do.  brittania  ware,  do. 2  00 

Mrs,  J.  C.  SHARP,  Judge, 
DIVISION  N. 
CLASS  W-PAINTING  AND  DRAWING. 

Best  animal  piece,  in  oil,  from  Life,  Miss  Nellie  Burdick.  Lansing S3  00 

2d  do.,  Mrs.  Chas.  C.  Hicks,  Springport 2  00 

Best  bird  piece,  in  oil,  Lizzie  B.  Cowles,  Lansing 3  00 

2d  do.,  Nellie  Burdick 2  00 

Best  composition  landscape,  Lizzie  Cowles 3  00 

2d  do.,  Nellie  Burdick 2  00 

Best  collection  of  oil  paintings,  not  less  than  5,  Martha  Buck,  Lansing 3  00 

2d  do.,  Lizzie  Cowles 2  00 

Best  display  of  decorated  porcelain,  not  less  than  25  pieces,  Mrs.  Ed.  F.  Wood- 
cock, Lansing _ ,.._  10  00 

Best  fruit  piece  in  oil.  Lulu  A.  Lane,  Marshall 3  00 

2d  do.,  Martha  Buck 2  00 

Best  flower  piece,  in  oil,  Mrs.  A.  A.  Robinson,  Detroit 3  00 

2d  do.  Martha  Buck 2  00 

Best  fancy  painting,  in  oil,  do - 3  00 

2d  do.,  Mrs.  Ed.  F.  Woodcock 2  00 

Best  fancy  painting,  in  water  color,  Martha  Buck 3  00 

2d  do.,  Mrs.  S.  C.  Hills 2  00 

Best  landscape  in  oiL  scenery  in  Michigan,  Mrs.  E.  Esselstyn,  Lansing 500 

2d  do..  Lulu  A.  Lane 3  00 

Best  landscape  in  oiL  from  nature,  Mrs.  A.  A.  Robinson 5  00 

2d  do..  Lulu  A.  Lane 3  00 
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Beat  landscape,  in  water  colors,  Mrs.  S.  C.  Hills $5  00 

Best  marine  scene,  in  oil,  Nellie  Burdiok 3  00 

Best  painting  on  porcelain,  Martha  Buck 3  00 

Best  painting  on  placque,  Lizzie  B.  Cowles 3  00 

2d  do.,  Mrs.  C.  W.  Mercer,  Lansing 2  00 

Beet  crayon  drawing  of  face,  Ella  G.  Rutter,  Lansing 3  00 

Best  crayon  drawing  of  landscape,  Walter  Hall,  London,  Ont 200 

Best  India  ink  drawing,  do.,  do 3  00 

2d  do.,  P.  A.  Van  Auken,  Lansing 2  00 

Best  pencil  drawing  of  animal,  Walter  Hall 2  00 

Best  pencil  drawing  by  person  under  16  years,  do 2  00 

Beet  specimen  machinery  drawinff,  do.  - 3  00 

Beet  specimen  painting  on  slate,  Mrs.  C.  W.  Mercer,  Lansing 3  00 

WM.  DONOVAN, 
CHESTER  WOOD, 
8.  L.  WISE, 

Judges. 

CLASS  68-PROFESSIONAL. 

Best  collection  oil  paintings,  125  or  more,  A.  J.  Brow,  Detroit ^200  00 

Best  collection  water  colors,  25  or  more,  do 25  00 

Best  historical  painting  in  oil,  do _ 20  00 

2d  do.,  do - 10  00 

Best  landscape  in  oil,  scenery  in  Michigan,  do 10  00 

2d  do.,  do 5  00 

Best  landscape  in  oil,  any  kind,  do. 10  00 

2d  dcdo 5  00 

Best  landscape,  water  colors,  scenery  in  Michigan,  do 8  00 

2d  do.,  do 5  00 

Best  marine  painting  in  oil,  do 10  00 

2d  do.,  do 5  00 

Best  portrait  in  oil,  do 10  00 

2d  do.,  do 5  00 

Best  pastel  painting  of  landscape,  do 5  00 

2d  do.,  do 3  00 

Beet  special  subject  in  oil,  do 5  00 

2ddo.,  do 3  00 

Beet  special  subject  in  water  colors,  do 5  00 

2ddo.,  do 3  00 

Best  winter  piece  in  oil,  do _ 10  00 

2d  do.,  do 5  00 

Best  display  of  gilt  frames,  do _ 5  00 

Best  display  of  frames  in  bronze  wood,  do 5  00 

Beet  collection  photographs,  not  lees  than  20,  L.  G.  Rutter,  Lansixig 500 

Best  piece  in  oil,  from  life,  done  by  exhibitor,  F.  H.  Hay  ward,  Mt.  Clemens ...  10  00 

2d  do.,  John  Owen,  Detroit 5  00 

Best  animal  painting,  in  water  colors,  by  exhibitor,  W.  H.  Machen,  Detroit.. .  5  00 

Best  bird  piece,  in  oil,  by  exhibitor,  do 5  00 

2d  do.,  Martha  Buck,  Lansing _ 3  00 

Best  composition  landscape,  by  exhibitor,  Robt  Hopkins,  Detroit 500 

2d  do.,  W.  B.  Conley,  do _ 3  00 

Best  collection,  not  less  than  5,  by  exhibitor,  Robt.  Hopkins,  do 10  00 

2d  do.,  Mrs.  P.  C.  Tabor,  Grand  Rapids 5  00 

Beet  collection  water  colors,  not  less  than  5,  by  exhibitor,  Robt.  Hopkins 5  00 

2d  do.,  John  Owen 3  00 

Best  fruit  piece,  in  oil,  by  exhibitor,  Mrs.  P.  C.  Tabor 5  00 

2d  do.,  W.  B.  Conley  ..^ 3  00 

Best  fancy  painting,  in  oil,  bv  exhibitor,  W.  B.  Conley 5  00 

2d  do.,  B.  M.  Spicer,  Kalamazoo 3  00 

Best  fancy  painting,  in  water  colors,  by  exhibitor,  Robt.  Hopkins, 500 

Best  historical  painting,  in  oil,  by  exhibitor,  B.  M.  Spicer 10  00 

2d  do.,  Nellie  Burdick,  Lansing 5  00 

Best  landscape  from  nature,  in  oil,  by  exhibitor,  Robt.  Hopkins 10  00 

2d  do.,  Nellie  Burdick 5  00 

Best  landscape,  in  water  colors,  by  exhibitor,  John  Owen 10  00 

2d  da,  Robt  Hopkins 5  00 
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Beet  marine  soene,  in  oil,  do $10  00 

2d  do.,  do 5  00 

Best  portrait  from  life,  in  oil,  large  size,  W.  B.  Conley 10  00 

Beet  portrait  from  life,  in  oil,  cabinet  size,  J.  M.  Dennis,  Detroit 500 

2ddo.,  W.B.  Conley,  do 3  00 

Beet  portrait  painting,  on  pastel,  by  exhibitor,  J.  M.  Dennis 5  00 

Best  pastel,  in  water  colors,  do 5  00 

Best  winter  piece,  in  oil,  by  exhibitor,  F.  H.  Hay  ward,  Mt  Clemens 500 

2d  do.,  Mrs.  S.  Bsselstyn,  Lansing 3  00 

Beet  crayon  portrait,  by  exhibitor,  F.  H.  Hay  ward,  Mt.  Clemens 5  00 

WM.  DONOVAN, 
CHESTER  WOOD, 
S.  L  WISE, 

Judges. 

DIVISION  O. 

CLASS  60-PLAIN  NHEDLE  AND  MACHINE  WORK. 

Beet  braiding  by  hand,  Mrs.  W.  Sheppard,  Warren  ton,  Va. $1  00 

2d  do.,  Ella  G.  Rutter,  Lansing 50 

Best  darning,  Mrs.  S.  C.  Hills,  Delaware,  0 1  00 

2d  do.,  Mrs.  W.  Sheppard 50 

Best  shirt,  made  by  hand,  Mrs.  B.  F.  King,  Lansing 2  00 

Best  hemstitching,  Mrs.  A.  McPherson,  Detroit A 2  00 

2d  do.,  Mrs.  Ella  Eeselstyn,  Lansing 1  00 

Best  pair  plain  handkerchiefs,  by  hand,  Mrs.  H.  R  Forbes,  Kalamazoo 1  00 

2d  do.,  Mrs.  M.  E.  Bartlett,  Tompkins _ 50 

Best  plain  pillow  cases,  Mrs.  H.  R.  Forbes 100 

2d  do.,  Mrs.  C.  W.  Mercer,  Lansing 50 

Best  pair  plain  sheets,  Mrs.  H.  R.  Forbes 1  00 

2d  do.,  Mrs.  Julia  Nagle,  Lansing 50 

Best  quilt,  calico  patchwork,  Mrs.  H.  D.  Box 1  00 

2d  do.,  P.  A.  Van  Auken 50 

Best  quilt^  silk  patchwork,  Mrs.  I.  Forster,  Lansing 3  00 

2d  do.,  F.M.  Wilcox,  Marshall • 2  00 

Best  crazy  quilt,  Mrs.  A.  V.  Briscoe,  Detroit a 3  00 

2d  do.,  Mrs.  D.  F.  Woodcock,  Laiismg 2  00 

Beet  worsted  quilt,  J.  W.  Post,  Lansing 2  00 

2d  do.,  Mrs.  H.  D.  Box 1  00 

CLARA  L.  WESTCOTT, 
MAY  B.  BROW, 

Judges. 

CLASS  61 -EMBROIDERY  AND  ORNAMENTAL  WORK. 

Best  applique  embroidery,  in  silk  or  velvet,  Mrs.  D.  F.  Woodcock,  Lansing...  $2  00 

2ddo.,  Mre.L.  Cottington 1  00 

Beet  araeene  embroidery,  do _ 2  00 

2d  do.,  Mrs.  J.  W.  Garlick,  Lansing 1  00 

Best  chenille  embroidery,  Annie  Younker,  Detroit 2  00 

2d  do.,  Mrs.  L.  Cottington _ 1  00 

Best  crewel  embroidery,  Mrs.S.  C.  Hills,  Delaware,  0 2  00 

2d  do.,  Mrs.  L.  Cottmgton 1  00 

Best  Kensington  embroidery.  Mrs.  C.  H.  Smith,  Detroit 2  00 

2d  do.,  Mrs.  S.  C.  Hills 1  00 

Best  silk  embroidery,  Mrs.  C.  H.  Smith 2  00 

2d  dc  Mrs.  S.  C.  Hills 1  00 

Beet  collection  embroidery,  Mrs.  M.  A.  Clark,  Tippecanoe,  O .—  6  00 

Best  embroidered  banner,  Mrs.  C.  H.  Smith 2  00 

2d  do.,  Mrs.  L.  Cottington 1  00 

Beet  embroidered  chair,  in  worsted,  Mrs.  Wm.  Gilkey,  Lansing 2  00 

Beet  do.,  in  eilk,  Mrs.  W.  B.  Kirby 2  00 

Best  embroidered  dressing  gown,  Mrs.  S.  C,  Hills » 3  00 

Best  embroidered  handkerchief,  cotton  or  linen,  Mrs.  I.  S.  Fogg,  Lansing 1  00 

2d  do.,  Mrs.  L.  Cottington 50 
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Best  embroidered  infant's  blanket,  Mrs.  A.  T.  Tibbetts $2  00 

Beet  embroidered  infant's  dress  or  skirt,  Mrs.  A.  V.  Brisooe,  Detroit 2  00 

2d  do.,  Mrs.  S.  C.  HUls 1  00 

Best  embroidered  letters,  Mrs.  D.  P.  Woodcock,  Lfmsing 1  00 

2d  do.,  Mrs.  W.  B.  Kirby - 50 

Best  embroidered  lady's  drees,  Mrs.  J.  W.  Garlick 1  00 

Best  embroidered  pillow  shams,  Mrs.  A.  V.  Bnsooe 2  00 

2d  do.,  Mrs.  ^^  B.  Kirby 1  00 

Best  embroidered  piano  cover,  Mrs.  L.  Cottington _ 4  00 

2d  do.,  Bessie  brow,  Detroit 2  00 

Best  embroidered  sofa  pillow,  silk,  Mrs.  L.  Cottington _ 3  00 

2d  do.,  Mrs.  J.  W.  Garlick 1  00 

Best  do.,  worsted,  Mrs.  V.  O.  Bryant,  Lansing 2  00 

Best  embroidered  tidy,  silk,  Mrs,  C.  H.  Smith _ 2  00 

2d  do.,  Mrs.  W.  B.  Kirby 1  00 

Beet  embroidered  toilet  set,  Mrs.  D.  F.  Woodcock _ 2  00 

2d  do.,  Mrs.  C.  H.  Smith _ 1  00 

Best  embroidered  table  scarf,  M.  Weidenbach,  Detroit. 2  00 

2ddo.,  Mrs.  J.  RHuffmann,  Charlotte-- 1  00 

Best  embroidered  tea  cloth,  Mrs.  C.  H.  Smith -.. 2  00 

2d  da,  Netta  McPherson,  Detroit 1  00 

Best  embroidered  bag,  Mrs.  J.  W.  Garlick 100 

2d  do.,  Mrs.  W.  B.  Kirby 50 

Best  etching  in  cotton,  linen,  or  sUk,  Netta  McPherson 2  00 

2d  do.,  Ella  G.  Rutter,  Lansing 1  00 

Best  collection  lace  work,  do.,  do 3  00 

Best  honiton  lace,  Mrs.  R.  J.  Shank,  do ^ 2  00 

2d  do.,  Mrs.  T.S.  Clark,  do 1  00 

Best  drawn  work,  Mrs.  G.  W.  P.  Chamberlain,  Detroit 2  00 

2d  do.,  Mrs.  D.  P.  Woodcock,  Lansing 1  00 

Beet  drawn  work  sideboard  cover,  linen,  Mrs.  G.  W.  P.  Chamberlain 300 

2d  do.,  Mrs.  S.  C.  Hills 2  00 

Best  darned  network,  Grace  Smith,  Lansing 1  00 

2d  do.,  Mrs.  W.  Sheppard 50 

Best  etching  in  cotton,  hnen,  or  silk,  Mrs.  E.  Esselstyn,  Lansing 200 

2d  do.,  Mrs.  W.  Sheppard 1  00 

Best  fancy  pincushion,  Mrs.  J.  W.  Garlick 1  OO 

2d  do.,  Mrs.  E.  Esselstyn 50 

Best  fancy  work  bag,  Mrs.  G.  W.  P.  Chamberlain 1  00 

2d  do.,  Mrs.  D.  P.  Woodcock 50 

Best  fancy  apron,  Bessie  Brow,  Detroit _ 1  00 

2d  do.,  Mrs.  S.  C.  Hills 50 

Best  homemade  nig,  crochet  or  knit,  Mrs.  E.  O.  Bartlett,  Pontiao 100 

Best  macrame  work,  F.M.Wilcox,  Marshall _ 2  00 

2d  do.,  Mrs.  E.  O.  Bartlett,  Pontiac  — 1  00 

Best  mantel  lambrequin,  Mrs.  L.  Cottington,  Limsing 2  00 

2d  do.,  M.  A.  Clark,  do 1  00 

Best  rick  rack,  Mrs.  W.  Sheppard : 1  00 

2d  do.,  Mrs.  T.  S.  Clark 50 

Best  raised  work,  Mrs.  S.  C.  Hills 1  00 

Best  toilet  set,  lace  or  muslin,  Mrs.  M.  E.  Bartlett,  Tompkins 100 

Best  embroidered  d'Oyley,  Mrs.  A.  C.  Thomas,  Lansing 50 

Best  embroidered  towels,  Mrs.  P.  M.  Wilcox,  Marshall -  1  00 

Best  lamp  shade,  do 50 

Best  drapery,  Grace  Smith,  Lansing •  1  00 

Best  sheet  of  drawn  work,  Mrs.  A.  T.  Tibbetts,  do 1  00 

CLASS  ea-CROCHET,  KNIT.  AND  FANCY  WORK. 

Best  afghan  robe,  Mrs.  L.  Cottington,  Lansing 4  00 

2d  do,  Florence  L  Luce,  da 3  00 

Beet  knit  bedspread,  Mrs.  H.  Darling,  do 3  00 

2d  do.,  P.  E.  Murphy,  do 2  00 

Best  cotton  tidy,  Mrs.  E.  Esselstyn,  do 2  00 

2d  do.,  Mrs.  J.  P.  Huffman,  Charlotte 1  00 

Best  cloak,  knit,  Bessie  Brow,  Detroit , 2  00 

2d  do.,  crochet,  Mrs.  O.  K  Bartlett,  Pontiac 1  00 
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Best  child's  Bhirt,  knit,  Ella  G.  Rutter,  Lansing $2  00 

Best  fancy  mittens,  Mrs.  A.  V.  Briscoe,  Detroit 2  00 

2d  do.,  Mary  B.  Dryer,  Lansin^r 1  00 

Best  fancy  purse,  Mrs.  H.  E.  Johnson,  do _.  2  00 

2d  do.,  Netta  McPherson,  Detroit _..  1  00 

Best  crochet  hood,  Mrs.  A.  V.  Briscoe 2  00 

2d  do.,  Mrs.  J.  R  Huffman,  Charlotte J 1  00 

Best  infant's  shoes,  worsted,  Mrs.  A.  V.  Briscoe _ 1  00 

2ddo.,8ilk,P.M.  Wilcox, Marshall ^SO 

Best  leggings,  Levi  Swan,  Dansville _ _ _.-  2  00 

2ddo.,MT8.  W.Sheppard __. 1  00 

Best  ladies*  under  vest,  Mrs.  W.  B.  Kirby^  Lansing _.  2  00 

2d  do.,  Mrs.  O.  E.  Bartlett,  Pontiac _ - 1  00 

Best  ladies*  knit  shoes,  Bessie  Brow,  Detroit 2  00 

2d  do.,  Mrs.  H.  E.  Johnson,  Lansing _ 1  00 

Bestskirt,  Mrs.  Ella  Esselstyn,  do 2  00    /  » 

2d  do.,  Mrs.  Jas.  Campbell,  do , 1  00 

Best  shawl,  Mrs.  L.  Cottington,  do l 3  00 

2d  do.,  F.  M.  Wilcox 2  00 

Best  worsted  trimming,  Bessie  Brow,  Detroit 1  00 

2d  do..  Bell  Hopkms.  Lansing 50 

Best  cotton  tnmming,  Mrs.  W.  Sheppard 1  00 

2d  do.,  Mrs.  M.  E.  Bartlett,  Tompkins 50 

Best  worsted  tidy,  P.  M.  Wilcox _  50 

Best  knit  wool  tidy,  Mrs.  H.  E.  Johnson,  lAnsing 50 

Best  knit  bonnet,  Mrs.  H.  Webber,  do 50 

Best  worsted  cape,  Jennie  Smith,  do 25 

Best  bed  spread,  Mrs.  W.  H.  McQuarrieJLiUther 3  00 

Best Mress,  crochet,  Mrs.  H.  P.  Loomis,  Waoousta -.  1  00 

Best  crochet  lace,  do _ 50 

DIVISION  O. 
CHILDREN'S  DEPABTMENT. 

Best  specimen  hand  sewing,  Emma  Nagel,  Lansing $2  00 

2d  do.,  Edith  Latt 1  00 

Best  specimen  machine  sewing,  Augusta  Brundage,  N.  Lansing 100 

Best  specimen  patching,  do 1  00 

Best  patchwork  quilt,  silk,  Mabel  Wallace,  do. 2  00 

Best  do.,  caUco,  Eva  Harper,  Lansing _ I  00 

Best  calico  dress,  by  hand,  EmmaN^el,  do 100 

Best  embroidered  sofa  pillow,  Mabel  Burlingham,  do -  - 50 

Best  etching,  linen,  Prances  Parrand,  do 1  00 

Best  sample  crochet  work,  Eva  Harper,  do.  ___ 1  00 

2d  do.,  Plorence  Moon,  do. - 50 

BestdolPs  wardrobe,  do. _. 2  00 

2d  do.,  Mabel  Burlingham,  da ..- 1  00 

Best  specimen  wax  work.  Harmony  Bristol,  do. - --.  1  00 

Beet  paper  flowers,  Plorence  Moon,  do 50 

Best  collection  autumn  leaves,  C.  M.  Markey,  S.  Lansing .- 100 

Best  boquet  jvild  flowers,  EmmaNagle --  50 

Best  boquet  dried  grasses,  Mabel  Wallace _ _ 50 

2d  do.,  Chas.  M.  Markey,  Lansing -.. 25 

Beet  collection  postage  stamps,  John  Kelley,  do.  _. _ 1  00 

Best  button  string,  Maud  Taylor,  do - .  50 

Best  specimen  hard  wood  carving,  Ruth  Shank,  Lansing 1  00 

Best  specimen  canned  fruit,  Plorence  Moon,  do.  .^ _ 100 

2d  do.,  Lizzie  and  Annie  Warson,  Plainwell 50 

Beet  sample  canned  vegetables,  Plorence  Moon 100 

Best  sample  jellies,  do _-_ 1  00 

Beet  specimen  penmanship,  Emma  Nagle 1  00 

Best  map  drawing,  Mabel  Wallace 50 

Beet  sofa  pillow.  Belle  Hopkins.  Lansing 50 

Beet  collection  of  coins,  John  Kelley 1  00 

Beet  special  drawn  work.  Prances  Parrand 50 
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Best  dust  holder.  Marie  Pratt,  Lansing ^1  00 

Best  cotton  tidy,  Maud  Taylor,  do 50 

CLARA  W.  WESCOTT, 
BESSIE  BROW, 

Judges, 

DIVISION  R. 

HORTICULTURE,  ARTISTIC  EXHIBITS. 

Best  arrangement,  fruits  and  flowers,  A.W.  Jewett,  Mason $30  00 

2d  do.,  Davis  Bros.,  Jackson 20  00 

Best  do.,  4  feet  square,  table  or  wall,  Henry  Ballard,  Lansing 8  00 

CX)LL.BCrnON   FAMILY   FRUITS. 

Best  collection  by  individual  or  society,  C.  P.  Chidester,  Battle  Creek 40  00 

2d  do.,  P,fl.Parker3  Eaton  Rapids _ _ 30  00 

Beet  collection  by  exhibitor,  C.  P.  Chidester 30  00 

2d  do.,  W.  W.  Parnsworth,  Waterville,  O 20  00 

MARKET  FRUITS. 

Best  collection  by  individual  or  society,  F.  H.  Parker 15  00 

2ddo.,C.  P.  Chidester.- 10  00 

Best  collection  by  exhibitor,  A.  J.  Wixom,  Farmington 12  00 

2ddo.,  T.  E.  Graham,  Grand  Rapids 7  00 

DESSERT  AND  CULINARY   APPLES. 

Best  collection,  not  less  than  35  varieties,  W.  W.  Parnsworth 10  00 

2d  do.,  P.  H.  Parker 7  00 

Best  collection,  20  varieties,  W.  W.  Parnsworth 5  00 

MARKET  APPLES. 

Best  collection,  20  varieties  grown  by  exhibitor,  A.  J.  Wixom  .- _   .  600 

2d  do.,  O.  C.  Wheeler,  Lansing _ 3  00 

Beet  peck,  1  variety,  do.,  do. - 2  00 

2d  do.,  D.  W.  Van  Auken,  do 1  00 

PEAOHES. 

Best  12  varieties,  by  individual  or  society,  C.  P.  Chidester,  Battle  Creek 15  00 

2d  do.,  do - _ _ -. 8  00 

Bests  varieties,  do.,  do .- .- 8  00 

2d  do.,  do._.- - -- 6  00 

Best  peck  market  peaches,  do 2  00 

PEARS. 

Best  20  varieties  pears,  dessert  or  culinary,  P.  H.  Parker _ 15  00 

2d  do.,  Arthur  Green,  Eaton  Rapids _.. _..  8  00 

Best  12  varieties  market  pears,  do. __. 8  00 

2d  do.,  A.  J.  Wixom _ r...  5  00 

Best  peck  any  variety  pears,  S.  Hilbert,  Lansing 2  00 

2d  do.,  Jos.  Lanning,  South  Haven 1  00 

PLUMS. 

Best  12  varieties,  dessert,  family  or  culinary,  W.  S.  Gebhart,  Mears .  _  5  00 

BestO  varieties,  do.,  Silas  Nye,  Romeo .  5  00 

2d  do.,  W.  S.  Gebhart- 3  00 

GRAPES. 

Best  10  varieties  native  grapes,  by  individual  or  society,  W.  F.  Bird,  Ann  Arbor  8  00 

2d  do.,  C.  P.  Chidester --.   - 5  00 

Best  6  varieties  native  grapes,  by  exhibitor,  W.  P.  Bird 5  00 

2d  do.,  C.  P.  Chidester 3  00 
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Beet  Biotfle  peck  of  native  grapes,  for  market  purpoees,  grown  by  exhibitor, 

C.  P.  Chideeter - _ $2  00 

Beet  5  varietiee  foreign  grapes,  grown  bj  exhibitor,  A.  Seigler,  Adrian  ._ 5  00 

2d  do.,  do ._. --  3  00 

Beet  3  bunohee  single  variety  of  foreign  grapee,  grown  by  exhibitor,  A.  Seigler  1  00 

JOS.  LANMN,  Judge, 

SINGLE   PL.ATBS  OP  PRUIT— APPLES. 

Best  Baldwins,  John  Crytea,  N.  Lansing $0  75 

2d  do.,  Silas  Nye 50 

Best  Baily  sweets,  O.  C.  Wheeler _ 75 

2d  do.,  W.  W.  Famsworth 50 

Best  Chenango,  A.  J.  Wixom _ 50 

Bestearly  Strawberry,  O.C.  Wheeler... 75 

Best  Hubbardston  nonesuch,  W.  W.  Famsworth 75 

2d  do.,  C.  W.  Counter,  Toledo.. ..  50 

Best  Hawley,  W.  W.  Famsworth 75 

Best  Jersey  sweet,  do. 50 

Best  Jonathan,  W.  W.  Famsworth. 

2d  do.,  C.  W.  Counter. 
Best  Ladies'  Sweet,  W.  W.  Famsworth. 
Best  Northern  Spy,  D.  W.  Van  Auken,  Lansing. 

2d  do.,  E.  J.  Champion,  do. 
Best  Ohio  Nonpareil,  W.  W.  Famsworth. 
Best  Peck's  Pleasant,  W.  E.  Vandevere,  Grand  Rapids. 
Best  Shiawassee  Beauty,  R  H.  Holmes,  Lansing. 
Best  Swaar,  W.  W.  Famsworth. 
Best  Sweet  Bough,  do. 
Best  Westfield  ^ek-no-further,  do. 
Best  yellow  Bellflower,  O.  C.  Wheeler. 

2d  do.,  D.  W.  Van  Auken. 
Best  Hy slop  crab,  Jas.  S.  Wilson,  Leslie. 

2d  do.,  D.  W.  Van  Auken. 
Best  Transoendant  crab,  John  Crytes. 

2d  do.,  E.  J.  Champion. 
Beet  Whitney  crab,  John  Crytes. 

J.  S.  WILSON,  Leslie,  Judge. 

PLUMS. 

Best  Damson,  W.  S.  Gebhart - SO  75 

2ddo.,  N.  B.  Aiken,  Owosso 50 

Best  Red  Egg,  RH.  Holmes...'. 75 

2d  do .^ 50 

Best  Shropshire,  W.  S.  Gebhart,  Mears.. 75 

Beet  Purple,  do 75 

Beet  Lombard,  Wm.  Foster,  Lansing -  - 50 

Beet  Bradshaw,  Silas  Nye -. 75 

Best  Yellow  Emt,  da..-- _ 50 

Best  Ooe's  Golden  Drop,  do... 50 

Beet  Kensington,  do. 75 

2d  do.,  do. - 50 

Best  Monroe  Seedling,  do. _ 75 

>-  A.  J.  WIXOM,  Judge. 

QUINCES. 

Best  Orange,  D.  W.  Van  Auken,  Lansing -  90  75 

2d  do.,  W.E.  West,  do..... _ 50 

Best  Champion,  C.  W.  Bond,  Jackson  ..    _.  75 

2d  do.,  D.  W.  Van  Auken 50 

GRAPES. 

Best  Brighton,  W.  F.  Bird ..- _  75 

2d  do.,  N.  B.  Aiken,  Owosso - 50 

Best  Concord,  C.  P.  Chideeter 75 

2ddo.,W.F.Bird... _ 50 
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Best  Duohees,  do.  - _ _ 10  75 

2ddo.,N.  B.  Aiken 50 

Best  Empire  state,  C.  P.  Chidester 75 

2d  do.,  W.  P.  Bird _ 50 

Best  Lady,  C.  P.  Chidester _.__ .._  75 

2ddo.,N.B.  Aiken-- - - 50 

Best  Mooree  early,  C.  P.  Chidester _ 75 

2d  do.,  N.  B.  Aiken _--  50 

Best  Niagara,  W.  F.  Bird 75 

2d  do.,  C.  P.  Chidester 50 

Best  Pocklington,N.  B.  Aiken - 75 

2d  do.,  C.  P.  Chidester- .._ 50 

Best  Poughkeepeie,  W.  F.  Bird _ 75 

2d  do.,  N.  B.  Aiken - -_ 50 

Best  Ulster,  W.  W,  Famsworth 75 

2d  do.,  W.  F.  Bird 50 

Best  Worden,  C.  P.  Chidester - 75 

2ddo.,W.  F.  Bird 50 

Best  Woodrnff,  do - _  75 

F.  H.  PARKER, 
W.  S.  GEBHART, 

Judges, 

PEACHES. 

Best  Barnard,  W.  F.  Bird _ 10  75 

2d  do.,  W.  S.  Gebhart - -_ 50 

Best  early  Crawford,  Silas  Nye _ _ __ _ _ 75 

Beet  Cooledge,  W.  S.  Gebhart i 50 

PEABS. 

Beet  Bussick,  Jos.  Lannin,  South  Haven __ 75 

2d  do.,  do. - - 50 

Best  Bosc,  do 75 

2ddo.,  do.-_ ._. _ 50 

Best  Bartlett,  do - - -__ _ 75 

2d  do.,  A.  J.  Wixom,  Farmin^n.. _ _ -._ 50 

Best  Buerre  de  Anjou,  Jos.  Lannin _, 75 

Best Clapp's  Favorite,  do _ _.  75 

2d  do.,  W.  S.  Gebhart,  Mears.. 50 

BestFlemish  Beauty,  Jas.  Ball,  Marshall _-_ __ 75 

2d  do.,  C.  W.  Counter,  Toledo^O ___ 50 

BestHowell,W.W.  Famsworth,  Waterville,0 _ - - 75 

2d  do.,  Jos,  Lannin _ _ ♦_ 50 

Best  Louise  Bonne  de  Jersey,  A.J.  Wixom 75 

2ddo.,  W.  W.  Famsworth _  50 

Best  Lawrence,  C.  W.  Counter ___ 75 

2d  do.,  Joseph  Lannin 50 

Beet  Mt  Vemon,  W.  W.  Famsworth 75 

Best  Winter  Nellie,  do. ___ _ _..  75 

Beet  Seckle,  Arthur  Green,  Eaton  Rapids.. __ 75 

2d  do.,  Joe.  Lannin _  50 

BeetShelaon,  A.  Seigler,  Adrian _ _ _ _.  75 

2d  do.,  Arthur  Green 50 

Beet  Onondafira,  Jos.  Lannin _ _ 75 

2d  do.,  A.  J.  Wixom _ ._  50 

T.  E.  GRAHAM,  Judge. 
DRIED  AND  CANNED  FRUITS  AND  JELLIES. 

Best  8  classes  dried  fruit,  Mrs.  H.  R  Forbes,  Kalamazoo $8  00 

2d  do.,  Mrs.  M.  E.  Bartlett,  Tomans 4  00 

Best  8  olasses  canned  fruits,  Mrs.  O.JEi.  Bartlett,  Pontiac 10  00 

2d  do.,  Mrs.  H.  R  Forbee 6  00 

Best  8  classes  pickled  fruits,  do _ - .--  6  00 

2d  do.,  O.  R.  Rice,  St.  Johns _. 4  00 


Digitized  by 


Google 


LIST  OP  PREMIUMS.  405 

Best  8  claBsee  preserved  fruit,  Mm.  O.  E.  Bartlett - --  16  00 

2d  do^  Mrs.  H.  R  Forbes -- -. 4  00 

Beet  10  classes  jellies,  Mrs.  A.  Barker,  North  Lansing 8  00 

2d  do.,  Mrs,  O.  B.  Bartlett ._ , 5  00 

MRS.  M.  J.  EARLB, 
MRS.  J.  APPLEYARD, 

Judges. 

PLANTS  A^D  FLOWERS  IN  BEDS. 

Best  and  most  tastefully  arranged  ribbon  bed  of  flowers,  25  sq.  feet,  C.  S.  Fitz- 

Simmons,  Lansing -.- 112  00 

Best  bed  flowering  and  foliage  plants,  do 12  00 

Beet  bed  ornamental  foliage  plants,  R.  Mann  &Son,  Lansing 12  00 

2d  do.,  O.  S.  Fitzsimmons __ 8  00 

Best  lawn  bed  flowering  plants,  Jos.  Blessing,  Jackson _-. 12  00 

2d  do.,  C.  S.  Fitzsimmons - _.. -  8  00 

MRS.  E.  R  WHITNEY, 
MRS.  J.  P.  JUDSON, 

Judges. 

PLANTS  m  POTS-PROFESSIONAL  LIST. 

Best  collection  greenhouse  plants,  R  Mann  k  Son $20  00 

2d  do.,  Jos. Blessing,  Jackson _._ 10  00 

3d  do.  C.  S.  Fitzsimmons _ _ .- -..  5  CO 

Beet  six  doable  geraniums,  Jos.  Blessing » 2  00 

2ddo.,RMann  &  Son __. -.-  1  00 

Beet  six  single  geraniums,  C.  S.  Fitzsimmons -.. _ 2  00 

2d  da,  Jos.  Blessing _ 1  00 

BestObegoniaSjCS.  Fitzsimmons _ 2  00 

2d  do.,  Jos.Blessing 1  00 

Best  specimen  palm,  C.  S.  Fitzsimmons - 1  00 

Best  specimen  ferns,  R  Mann  A  Son* .- 1  00 

Best  6  Bourbon  or  tea  roses,  Jos.  Blessing - .  2  00 

CUT  FLOWERS,  BOUQUETS,  ETC. 

Best  display  of  cut  flowers,  C.  S.  Fitzsimmons 8  00 

2ddo.,Mrs.G,C.  Fuller,  Lansing .: 4  00 

Best  6  varieties,  verbenas,  Jos.  Blessing.. 2  00 

2d  do.,  Mrs.  G.  C.  Fuller _ -  1  00 

Beet  6  double  dahlias,  R  Mann  A  Son _ 2  00 

2d  do.,  Mrs.  H.  R  Forbes 1  00 

Beet  6  gladiolus,  C.  S.  Fitzsimmons ._ _ ._-  2  00 

2d  do.,  Jos.  Blessing -.  1  00 

Best  6  Bourbon  or  tea  roses,  do.-.. _.. 2  00 

2d  do.,  R  Mann  &  Son.. _ _ 1  00 

Beet  collection  pansies,  Mrs,  G.  C.  Fuller  ._ _ -  125 

2ddo.,  G.  S.  Fitzsimmons -  75 

Best  bouquet  living  flowers,  R.  Mann  A  Son _ 3  00 

2d  do.,  C.  S.  Fitzsimmons _ _ 2  00 

Best  bouquet  dried  grasses,  M.  Wetterling,  Ionia 2  00 

2ddo.,  A.  W.  Jewett,  Mason.- .-.  1  00 

Best  bouquet  dried  everlastings,  M.  Wetterling _ 1  00 

Best  flowers  in  vases,  Mrs.  T.  S.  Clark,  Lansing 2  00 

2d  do.,  C.  S.  Fitzsimmons 1  00 

Best  floral  design,  R  Mann  &  Son ._ 10  00 

2d  do.,  C.  S.  Fitzsimmons  -  _ V  00 

Beet  fancy  basket  of  flowers,  do. .  - 3  00 

2d  do.,  R  Mann  &  Son 2  00 

Best  flowers  for  table,  Mrs.  N.  F.  Jenison 3  00 

2ddo.,  C.  S.  Fitzsimmons .-. 2  00 

MRS.  E.  H.  WHITNEY, 
MRS.  J.  B.  JUDSON, 

Judges, 
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PROCEEDINGS  AND  AWARDS  FOR  THE  YEAR  1891. 


OFFICERS. 

President— JOHN  T.  RICH,  Lapeer. 
Vice  President— G.  W.  PHILLIPS,  Romeo. 
Treasurer- C.  W.  YOUNG,  Paw  Paw. 
Secretary— SAMUEL  JOHNSON,  Lansing. 


EXECUTIVE  COMMITTEE. 


Terms  expire  January,  1892. 
Eugene  Fipibld,  Bay  City,  Bay  Co. 
John  Col.e,  Fremont,  Newaygo  Co. 
Jas.  a.  Green,  West  Detroit,  Wayne  Co. 
M.  J.  Gard,  Volinia,  Cass  Co. 
L.  W.  Barnes,  Byron,  Shiawassee  Co. 
W.  P.  Custard,  Mendon,  St.  Joseph  Co. 
J.  Q.  A.  BuRRiNGTON,  Tusoola,  Tuscola  Co. 
M.  P.  Aia>ER80N,  Midland,  Midland  Co. 
C.  E.  Lockwood,  Washington,  Maoomb  Co. 
W.  M.  BoYDEN,  Delhi  Mills,  Washtenaw  Co. 


Terms  expire  Janaary,  1893. 
Wm.  Ball,  Hamburg,  Livingston  Co. 
Abner  Taylor,  Jackson,  Jackson  Co. 
F.  L.  Reed,  Olivet,  Eaton  Co. 
N.  J.  Kblsey,  W.  Le  Roy,  Calhoun  Co. 
H.  R  Dewey,  Grand  Blanc,  Genesee  Co, 
I.  H.  Butterfield,  Lapeer,  Lapeer  Co. 
John  Lessiter,  Cole,  Oakland  Co. 
H.  H.  Hinds,  Stanton,  Montcalm  Co. 
J.  P.  Shoebcaker,  Amsden,  Montcalm  Co. 
F.  Hart  Smith,  Somerset,  Hillsdale  Co. 


EX-PRESIDENTS. 


M.  Shoemaker,  Jackson,  Jackson  Co. 
Charles  Kipp,  St.  Johns,  Clinton  Co. 
E.  O.  HuMPHRRY,Kalamazoo4^alamazoo  Co. 
W.  L.  Webber,  East  Saginaw,  Saginaw  Co. 
Geo.  W.  Phillips,  Romeo,  Macomb  Co. 
Henry  Fraliok,  Grand  Rapids,  Kent  Co. 


I  Philo  Parsons,  Detroit,  Wayne  Co. 
I  Wm.  Chamberlain,  Three  Oaks,  Berrien  Co. 
'  A.  O.  Hyde,  Marshall,  Calhoun  Co. 
T.  W.  Palmer,  Detroit,  Wayne  Co. 
,  James  M.  Turner,  Lansing,  Ingham  Co. 


STANDING  COMMITTEES. 

Bttsineas—I.  H.  Butterfield,  Port  Huron;  F.  L.  Reed,  Olivet;  Samuel  Johnson^ 
Lansing. 

Transportation— l^eaeiB.  Turner,  Hinds,  and  Johnson. 

Finance — Messrs.  Anderson,  Smith,  and  Burrinoton. 

Reception — Messrs.  Hyde,  Chamberlain,  and  Phillips. 

Premium— Messrs.  Butterfield,  Fifield,  Lessiter,  Lockwood,  Custard,  Hinds^ 
and  Taylor. 
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RuleS'-NLeeBTB,  Balx.,  Kblsey,  and  Shoemaker. 

Program — MeflBrs.  Pipibld,  Balx^  and  Hinds. 

Printing  and  Advertising — Messrs.  Green,  Johnson  and  Turner. 

General  Superintendent — I.  H.  Butterfielj),  Port  Huron. 

Chief  Marshall— H.  H.  Hinds,  Stanton. 

EXECUTIVE  SUPERINTENDENTS. 
Cattle— Wu,  Baiaj,  I  Music— 3.  P.  Shoemaker. 


Hartfcs— Eugene  Pipield. 
Sheep— O.  W.  Barnes. 
Sunne—JoKtf  Lsssiter. 
Poultry — C.  E.  Lockwood. 
Agriculture— J.  Q.  A.  Burrington. 
Dairy— JoRs  Cole. 
Bees  and  Honey — Wm.^Chamberl.ain. 
Implements— J AMKR  A.  Green. 
Vehicles— M»  J.  Gard. 
Manufactures— "M..  P.  Anderson. 


Art— J,  P.  Shoemaker. 
Needlework— H.mnitY  Fraliok. 
Miscellaneous — W.  M.  Boyden. 
Children's  Department— RsifKY  Frauck. 
Horticulture-F,  H.  Smith. 
Forage— A.  Taylor. 
Police — N.  J.  Kelsey. 
CkUes—B^  R.  Dewey. 
Machinery — W.  P.  Custarb. 


PROCEEDINGS  OF  THE  EXECUTIVE  COMMITTEE  WINTER  MEETING, 

first  day. 

Hudson  House,     .      } 
Lansing,  January  12, 1891.  \ 

The  regular  annual  meeting  of  the  executive  oommittee  opened  this  evening.  Hon. 
James  M.  Turner  in  the  chair.    Roll  called  and  the  following  members  found  present: 

Officers — President,  James  M.  Turner;  Trecwurer,  A  J.  Dean,  Adrian;  Secretary, 
J.  C.  Sterling,  Monroe. 

Wm.  Ball,  Hamburg,  Livingston  county;  Jno.  C.  Sharp,  Jackson,  Jackson  county; 
F.  Li.  Li.  Reed,  Olivet,  Eaton  county;  N.  J.  Kelsey,  West  Le  Roy,  Calhoun  county;  H. 
R.  Dewev,  Grand  Blanc,  Genesee  county;  I.  H.  Butterfield,  Port  Huron,  St  Clair 
county;  John  Lessiter,  Cole,  Oakland  county;  H.  H.  Hinds,  Stanton,  Montcalm  county; 
J.  P.  Shoemaker,  Amsden,  Montcalm  county;  F.  Hart  Smith,  Somerset,  Hillsdale 
county;  Eugene  Fifield,  Bay  City,  Bay  county;  John  Cole,  Fremont,  Newaygo  county; 
Jas.  A.  Green,  West  Detroit,  Wayne  county;  L.  W.  Barnes,  Byron,  Shiawassee  county; 
W.  P.  Custard,  Mendon,  St  Joseph  county;  M.  P.  Anderson,  Midland,  Midland  county; 
C.  E.  Lockwood,  Washington,  Macomb  county;  Wm.  Chamberlain,  Three  Oaks,  Berrien 
county;  A.  O.  Hyde,  Marshall,  Calhoun  county. 

PRESIDENT  TURNER'S  ADDRESS. 

To  the  Members  of  the  State  Agricultural  Society: 

Gentlemen— It  must  be  gratifying  to  all  good  citizens  of  the  State  of  Michigan  to 
see  that  so  many  of  you  are  prompted  by  purely  patriotic  motives  to  come  here  year 
after  year  and  render  an  account  of  your  stewardship;  as  it  is  well  known  that  your  only 
compensation  for  all  the  toil,  anxiety  and  care  in  connection  with  the  upbuilding  of  the 
State  Agricultural  Society  is  the  consciousness  that  you  are  promoting  a  good  work, 
and  a  work  which  I  firmly  believe  is  but  just  fairly  begun. 

The  State  fair  is,  and  thus  far  has  been,  the  i>eople's  exhibition.  It  is  and  has  been 
managed  solely  in  the  interest  of  the  public,  and  I  am  confident  that  the  management 
which  is  about  to  take  up  the  responsibilities  which  some  of  us,  in  a  measure,  now  lay 
down,  will  be  even  more  earnest  in  their  efforts  to  promote  the  cause  of  agriculture  and 
the  mechanic  arts  in  the  State  of  Michigan. 

Our  exhibitors  gather  together  from  year  to  ^ear,  bringing  the  products  of  their 
farms  and  shops,  such  models  of  excellence  in  their  respective  Dranches  of  industry  as 
will  awaken  a  new  interest  and  desire  for  improvement  m  those  who  visit  us,  and  who  ' 
are  less  enterprising  and  less  skillful,  and  point  out  to  them  new  avenues  for  success. 
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We  annually  gather  in  all  classes  of  our  people,  to  promote  more  friendly  intercourse 
and  lead  to  mutual  respect  and  intelligent  cooperation.  The  week  of  our  annual  fair 
furnishes  an  occasion  for  needful  relaxation  to  our  toiling  masses,  who,  but  for  some 
such  opportunity  of  combining  instruction  and  entertainment,  would  rarely  be  relieved 
of  the  everlasting  grind  to  which  the^  have  become  but  too  well  accustomed.  The 
public  has  long  since  found  out  that  it  is  not  the  plan  of  the  Michigan  State  Agricult- 
ural Society  to  accumulate  great  profits;  and  they  have  also  noted  that  it  has  been  the 
policy  of  the  association  to  annually  extend  the  premium  list  and  keep  pace  with  the 
healthy  growth  which  has  from  year  to  year  surrounded  us  on  all  sides— our  only 
limit  having  been  made  with  reference  to  the  receipts  obtained  from  our  annual 
exhibitions. 

When  we  contemplate  how  much  has  been  accomplished  by  this  society,  it  is  no 
wonder  to  me  that  the  gentlemen  before  me,  who  have  had  their  shoulders  so  long  to  the 
wheel,  have  taken  a  pleasure  in  their  work  and  have  felt  that  the  development  which 
they  have  encouraged  by  their  labors,  has  amply  rewarded  them.  There  has'  been  but 
little  time  during  the  history  of  this  society  but  that  we  have  had  need  of  all  our 
friends  and  have  frequently  been  obliged,  as  we  shall  be  in  the  future,  to  make  strong 
appeals  to  them  for  the  proper  support  and  maintenance  of  an  institution  which  has,  in 
the  past,  and  will  in  the  future,  endeavor  to  merit  the  heartiest«upport  of  all  the  peo- 
ple. I  believe,  however,  that  the  wonderful  strides  being  made  in  the  development  of 
the  various  natural  resources  of  the  great  State  of  Michigan,  the  improvement  of  her 
fields,  the  upbuilding  of  her  industrial  interests,  the  fabulous  development  of  her  mines, 
and  in  fact  the  wonderful  growth  and  increase  on  all  sides  of  us,  give  sufficient  guaran- 
tee that  the  i>eople  will  at  all  times  have  a  just  pride  in  their  State  Agricultural  Society 
and  from  time  to  time  take  whatever  steps  are  necessary  to  best  promote  its  material 
interests. 

As  we  meet  here  the  present  week  and  review  the  work  of  the  past  year  and  arrange 
for  the  exhibition  of  the  yea|  1891,  we  must  bear  in  mind  all  the  time  that  the  world 
moves  and  that  the  Michigan  State  Agricultural  Society  must  move  aleng  with  it  and 
keep  pace  in  all  its  branches.  Each  and  every  one  of  us  must  lift  it  up  and  hold  it  up 
and  resolve  that  from  year  to  year  its  exhibitions  shall  be  improved,  the  accommoda- 
tions fbr  the  public  be  given  renewed  and  earnest  attention  and  that  we  do  whatever 
we  find  necessary  to  do  to  make  it  not  only  as  good,  but  a  little  better  than  the  state 
fairs  of  our  sister  states. 

While  the  most  rigid  economy  should  enter  into  all  our  plans  for  the  management  of 
the  institution  we  should  never  allow  ourselves  to  be  **  penny  wise  ^nd  pound  foolish." 
Such  exhibitions  as  we  contemplate  are  impossible  without  the  expenditure  of  large 
sums  of  money;  and  we  have  only  to  see  to  it,  as  members  of  this  society,  that  the 
people  receive  quid  pro  quo  in  whatever  expenditures  we  make. 

In  my  last  communication  to  this  society,  I  recommended  that  a  special  committee 
should  be  appointed  by  the  executive  committee  to  confer  with  members  of  other 
agricultural  societies  in  this  State,  with  reference  to  harmonizing  the  dates  of  our 
annual  exhibitions.  I  would  most  respectfully  renew  that  recommendation  at  this 
time  and  suggest  that  the  committee  not  only  arrange  with  the  Detroit  International 
Exposition,  me  Northeastern  Society  and  the  Western  Michigan  Society,  with  reference 
to  dates  to  be  fixed  for  our  fairs  in  1891,  but  that  also  a  grand  trotting  circuit  for  the 
State  of  Michigan  be  arranged— as  was  partially  arranged  last  year— in  connection 
with  the  State  Fair  and  the  exhibitions  given  by  the  societies  above  named.  Michigan 
is  becoming  almost  as  famous  as  Kentucky  in  the  breeding  of  standard  bred  trotting 
horses  and  it  is  but  meet  and  right  that  we  should  promote  as  best  we  can  this  impor- 
tant industry,  and  afford  to  horsemen  of  the  State  a  satisfactory  trotting  circuit  in  con- 
nection with  the  most  important  annual  fairs.  ( 

With  reference  to  the  last  annual  fair,  our  secretary  and  treasurer,  as  well  as  the 
busmess  committee,  will  no  doubt  place  before  you  all  the  facts  and  figures  which  you 
will  require  in  perfecting  your  plans  for  the  coming  year.  I  am  gratified  to  see  that 
,  the  gate  receipts  for  the  past  two  years  have  been  sufficient  to  pay  the  entire  premium 
lists  and  all  current  expenses  in  connection  with  the  fairs  of  1889  and  1890.  You  all 
understand,  however,  that  we  came  to  Lansing  without  a  dollar  in  our  treasury,  and 
that  extensive  improvements  have  been  made  on  our  grounds  both  in  1889  and  1890,  for 
which  we  have  been  obliged  to  incur  a  large  indebtedness.  The  amount  added  te  our 
indebtedness  the  past  year,  when  all  the  bills  are  in  and  paid,  will  be  somethii^  over 
four  thousand  dollars,  and  is  represented  by  permanent  betterments  to  the  buildings 
and  grounds.  On  the  proof  sheets  which  have  come  to  me  from  the  secretary's  office,  I 
notice  among  other  things  paid  by  our  business  committee  $1,462.77,  for  interest  and 
reduction  of  1889  indebtedness;  also  an  item  of  $459.95,  which  the  executive  committee 
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voted  at  the  laet  meeting  to  cover,  in  a  slight  measure,  the  expense  of  the  sad  aooident 
to  M.  J.  Eelsey,  oilr  superintendent  of  police  in  1889.  I  also  noted  under  the 
head  of  exi)en8e8  for  treasurer's  office  the  payment  of  an  item  which  has  not  yet 
been  authorized  by  the  executive  committee,  amounting  to  $800.00;  the  above  three 
items  aggregating  $2,722.72.  Our  secretary  reports  the  receipts  from  the  fair  as  $20,- 
447.75,  and  the  regular  expenses  of  the  fair,  $8,210.93,  to  which  should  be  added  premiums 
awarded,  $12,585.25;  from  which  it  will  be  seen  that  the  regular  and  ordinary  expenses 
of  the  fair,  including  premiums,  were  about  covered  by  our  receipts,  and  that  our  added 
indebtedness  for  1890  is  covered  by  buildings  and  improvements  to  the  grounds,  interest 
and  other  extraordinary  disbursements. 

In  this  connection  a  few  figures,  covering  a  portion  of  the  past  history  of  our  society, 
may  be  interesting  to  those  who  have  recently  become  members  of  the  executive  com- 
mittee. For  the  information  of  these  new  members  we  will  go  back  to  the  winter 
meeting  of  1879,  when  the  society's  reports  show: 

Balance  on  hand  at  settlement $19,027  91 

Receipts  at  Detroit  for  1879  were 33,419  23 

.   Total $52,447  14 

Paid  out  for  fair  at  Ditroit,  1879 30,697  42 

Balance  on  hand  January,  1880 $21,849  72 

Receipts  for  fair  at  Detroit,  1880 j 29,454  09 

Total $51,303  81 

Disbursements  at  Detroit  fair,  1880 ._ 28,602  09 

Balance  on  hand  January,  1881 i $22,691  12 

Receipts  for  fair  at  Jackson,  1881 27,069  43 

Total $49,760  55 

Disbursments  for  fair  at  Jackson,  1881 27,837  74 

Balance  on  hand  January,  1882 $21,923  81 

Receipts  for  fair  at  Jackson,  1882 23,453  76 

Total $45,377  56 

Disbursements  for  fair  at  Jackson,  1882 21,158  71 

Balance  on  hand  January,  1883 $23,218  85 

Receipts  for  1883  at  Detroit  were 38,436  91 

Total $61,665  76 

Disbursements  for  1883 36^621  22 

Balance  on  hand  January,  1884 $26,134  54 

Receipts  for  fair  at  Kalamazoo,  1884,  were 27,218  86 

Total $53,353  40 

Disbursements  at  Kalamazoo  for  1884  were *     38,267  37 

Balance  on  hand  January,  1885 _ $15,086  03 

Add  receipts  at  Kalamazoo  fair,  1885 19,149  60 

Total ..-     $34,235  63 

Disbursements  for  1885  at  Kalamazoo 24,346  82 

Balance  on  hand  January,  1886 _ $9,888  81 

Receipts  at  Jackson  for  1886 ^...       23,560  35 

Total $33,449  16 

Disbursements  at  Jackson  fair,  1886 26,962  98 

Balance  on  hand  January,  1887 $6,486  18 

Receipts  for  fair  at  Jackson,  1887 18,874  15 

Total $25,360  33 
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DiBbursemente  at  Jackson,  1887 $21^21  27 

Balance  on  handJanuary,  1888 13,839  06 

Receipts  at  Jackson  for  1888.. 16,429  75 

Total 120,268  81 

Disbursements  at  Jackson  for  1888-. _._ _..       19,413  84 

Leaving  balance  on  hand  January,  1889..- 1854  97 

I  review  tbe  figures  for  ten  vears  as  above  in  order  that,  as  I  said  before,  our  new 
members  maj  see  the  financial  course  of  the  society  for  that  period.  The  exhibits  at 
our  last  State  Fair  were  large  in  all  departments,  and  was  pronounced  by  all  a  great 
success.  As  we  are  organized  as  an  educational  institution,  we  can  have  nothinig  to 
regret  if  our  exhibits  were  creditable  in  every  department,  and  fully  appreciated  by  the 
public. 

In  conclusion,  it  may  be  in  order  for  me  to  recommend,  inasmuch  as  the  property  of 
the  society  is  now  all  owned  at  the  capital  and  needs  constant  attention  here,  that 
your  business  committee  should  make  suitable  arrangement  for  an  office  for  your  sec- 
retary, where  all  the  books,  papers  and  archives  of  me  society  may  be  had  for  readv 
reference  by  any  member  of  the  society  who  desires  information  from  the  secretary's 
office. 

You  are,  no  doubt,  all  aware  of  the  misfortune  which  we  met  since  our  fair,  viz:  the 
burning  of  several  rows  of  our  horse  stalls.  Ways  and  means  will  necessarily  be 
devised  for  reconstructing  tliese.  When  that  is  done  I  would  suggest  that  an  improve- 
ment in  the  horse  stalls  be  made.  The  general  plan  of  the  horse  stalls  at  the  £>etroit 
Exposition  is,  I  think,  quite  an  improvement  on  those  which  we  have  constructed,  and 
the  committee  will  do  well  to  look  them  over  before  deciding  upon  the  plan  to  adopt. 

In  conclusion,  I  beg  to  acknowledge  my  indebtedness  to  each  and  every  member  of 
the  executive  committee  and  the  officers  of  this  society  for  the  hearty  support  which 
they  have  at  all  times  rendered  to  me  in  the  management  of  the  affairs  of  the  associa- 
tion. I  must  also  acknowledge  the  uniform  courtesy  and  consideration  shown  me  by 
officers  and  members  of  the  society  without  exception.  Without  this  hearty  coopera- 
tion in  all  departments,  the  character  of  our  exhibitions  must  of  necessity  have  fallen 
short  of  the  high  standard  which  they  have  assumed.  And  I  beg  to  assure  you  that 
my  interest  in  the  welfare  of  the  State  Agricultural  Societv  will  not  in  the  least  abate 
with  the  termination  of  my  official  term  as  president  On  the  contrary,  it  will  afford 
me  the  greatest  pleasure  at  all  times  to  aid  in  every  possible  way  the  promotion  of  the 
best  interests  of  tbe  society. 

JAMES  M.  TURNER, 

PresidenL 


SECRETARY'S  REPORT. 

To  the  President  and  Executive  Committee  of  the  Michigan  State  Agricultural  Society : 

GEifTLEMEN— I  would  respcctfully  report  the  transactions  of  the  secretary's  office  for 
the  year  1890,  as  follows: 

Business  orders  drawn  for  the  payment  of  accounts  audited  by  the  business  com- 
mittee numbering  from  1  to  218  inclusive,  amount  to  $14,289.88. 

The  details  of  the  general  expenditures  of  the  society  will  be  found  in  the  report  of 
the  business  committee. 

Pour  hundred  and  thirty  checks  were  drawn  on  Treasurer  Dean  for  the  payment  of 
premiums  awarded  at  the  forty-second  annual  fair.  They  amount  to  $12,585.75. 
The  following  table  will  show  the  amount  of  cash  and  number  of  medals  and  diplomas 
awarded  in  each  division: 
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The  following  m  a  list  of  entriee  in  each  olaes  and  divieioo: 
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S— (M  lawayp  and  Polled  AiLgiu..* ..._..__  47 

«-- HolBtein-FHwiaaa . ....... ,  W 

t— Grade  cattle __ ..„ _, .  Itt 

8^  Fat  cattle U 

8^— Dairy  Aveepatakoa,,,,,..^ . ..  13 

Tit)t*l..., -.. 

DlVtatOH   B— HOaSBS. 

9— Clpvplatid  bfly§„,.^ *»..,^_._... .  14 

10— French  couch  hor^ee  . ____......  2 

IJ  — Hcvreen  of  nil  work..,,. ^,,..,,,„,^  ....  196 

la— Thomnahbredw .....-,  I 

la— RrpfldinK  etijck. ,,. .  _ .__.__.  67 

U— Draft  horse* ,. 20 

U  — C  lydf^ndaloA  or  Engliih  Shire  horseti. ...  3& 

Ifl— Farcbaron  Fn^ncb  dmf t  horeea,. . ......  4£ 

17— SwwpstAketi  for  flt&llioDs  witli  ^ve  of 

get „,  22 

1>1— t *rixriiiK0  antl  bu t^gy  horaes ..... ,...  SS 

19— RoBdflter  inar<w  iinfl  sfllti  'ine»- *  - .  —  47 

20— Stftpdiird  bred  roadateiH ._.,^__._  17 

21— Oentfl'  driving  honfifl  to  road  wa«on_.  IB 

Speed,  3:15  trot. .._ _ _,...,  18 

2J0  pace.... S^ 

3;afttrot... ..„_ *^,.-  8 

2:4B  t™t.. u... _,  7 


4^ 


Speed,  2^yi*i-old  nUkeft — . . ^  » 

Free-for-all  rB«i,„,,._„„_^ ».  4 

Z::«  trot _ -  8 

;i-year-oldfitakM,.,.,,......,...,...  6 

3-mincite  trot IS 

Fretv^foT-all  trot_,, . . .,,__.  ._^... t 

Total _,,„.„,..-_. ^m 


2S— Thorimghbred  American  merinoB IW 

43— Totuwold*. . .._.. ..._..,.    71 

24-  Leict'Bt^rei  and  Linciolnii  ._..„,„  „..^.    57 

ari-81iropi*Mre«.,.. 144 

ae-Hampiihire*....... 71 

ai-Oifordu .,.„ 4S 

m-  Fi  Q(>- wool  grtd^je. _  ^ , , . .     S 

29— Fat  ahe«p 13 

Totnl ,.,-, ...................      *55 

30-BerkflhitB... , aS 

Embx. - ^  Bl 

Buffoi  lt»  Biji  all  If  orki  and  Tiotoria.. ....  M 

Poland  China ............„,, Ifll 

(^heater  Wblta  utd  othox  largB  breed*..  It 

Duroc  Jeraejs. -.-,-............ -^  31 

Ffet  hogfl. .....^.. ..,..„,,., S 

Total __. „,.....—. Mi* 
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DITI8I0N  E— POinLTBY. 

eiaflB. 

31-Pooltry ^9 

Total ^ «TO 

DIYISIOM  F— rABX  AND  aABDKN  PBODUOT8. 

3S— Grain  and  Boeda — IW 

9d-Root9  and  vegetables 288 

M— Display  of  roots  and  Tegetablee 8 

95— Floor,  meal  and  feed 18 

Total 478 


DinSXOir  O— DAIBY  ABnOLXB. 


35— Batter,  eheese,  and  dairy  articles. 

37— Bagar,  bread  and  pickles 

S8— Soap,  toilet  articles,  etc 


48 
51 


Total 

DITI8ZON  H— BKB8  AND  HONEY. 

8»— Bees,  honey,  etc 100 

Total 

DIVISION  I— FABX  IMPIiBlfENTS. 
40-Plows 89 

41— Seed  drills,  planters,  etc 11 

42— Haying  and  hanresting  implements  ...  02 

4]^Apparatas  for  cleaning  crops 76 

44— Tillage  implenents 77 

45— Miscellaneoos  farm  articles 28 

Total 

DIVISION  J — VEHIOLBS. 

46— Carriages  and  buggies 810 

Total 

DIVISION  X— MAOHINEBY. 

47— New  articles  of  machinery 26 

48— Machinery  for  working  apon  iron  and 

stone 200 


OT 


100 


348 


310 


Total. 


DIVISION  M— KUSIOAI.  INSTBUKENTB,  E10. 

Class. 

55— Mosioal     instmments     and    sewing 

machines .. 24 

56— Philosophical,  surgical  and  other  in- 

stroments - 5 

57— Clocks,  silverware,  etc 21 


Tob 


DIVISION  N— ABT. 


DIVISION  L-KANUFAOTUBED  GOODS. 

4»-Materials 18 

50— Articles  of  dress 4 

51— Leather  and  India  rubber 29 

52— Fornitnre 54 

58— Stoves,  iron  and  concrete  work 25 

54— Factory  made 6 

Total 186 


58— Painting  and  scnlptore 158 

59— Painting  and  drawing. Ill 

Total 264 

DIVISION  O— NEEDLE  WOBK. 

60— Plain  needle  and  machine  work 55 

61— Embroidery  and  ornamental    needle 

work 255 

62-Crochet,  knit  and  fancy  work 110 

63— Articles  of  ladies*  dress 2 

Total  422 

DIVISION  P— MIBCELIiANBOnS. 

66— liiacellaneons  articles 50 

66— Hoosehold  articles 4 

67— Printing  and  stationery 8 

Total 62 

DIVISION  Q— OHIIJ>BEN*S  DEPABTMENT. 

Children's  work 80 

Total..-. 80 

DIVISION  B— HOBnCITLTUBB. 

1— Artistic  exhibit  of  hortiooltnral  prod- 
acts  6 

2— General  collection  of  froit  for  family 

nse 12 

3— General  collection  of  market  froit 9 

4— Special  exhibit  of  dessert  apples 6 

5— Special  exhibit  of  market  apples 10 

6— Special  exhibit  of  peaches 8 

7— Special  exhibit  of  pears 82 

8— SpecicJ  exhibit  of  ploms 8 

9— Special  exhibit  of  grapes ^  24 

lO-Smgle  plates  of  froit 494 

11— Dried,  canned,  pickled  and  preserved 

froits 24 

12— Plants  and  flowers,  in  beds 9 

13— Plants  in  pots,  professional  list 21 

14— Plants  in  pots,  amateor  list 2 

15— Cot  flowers,  booqoets,  etc 56 

Total 713 

Total  entries  in  all  departments 6,248 


SPECIAL.  PREMIUMS. 

Special  premiums  were  offered  by  the  American  Shorthorn  Breeders'  Association, 
amounting  to  $225.00,  and  by  the  American  Jersey  Cattle  Club,  amounting  to  1200.00. 

The  following  moneys  coming  into  my  hands  as  secretary  of  the  society  have  been 
paid  to  the  treasurer  and  his  receipt  taken  for  the  same: 

For  annaal  memberships 1610  00 

rentof  stalls 400  06 

speed  entries 2,060  00 

Total 18.060  00 

During  the  year  articles  of  association  have  been  filed  in  this  office  by  the  followinfr 
named  societies: 

Fenton  Union  Agricaltaral  Society  (amendmeot). 
Kent  Coant7  A^coltoral  Society  (re-organization). 
Pickford  Agricaltaral  Society. 
Dandee  Agncoltaral  Association. 
Bedford  Farmers'  Fair  Association. 
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INVENTOBY  OF  PROPERTY  IN  THE  SECRETARY'S  OFFICE. 

American  Shorthorn  Herd  Bool^. ^ SStoIs. 

American  Jersey  Cattle  Clnb  Herd  Book 28  '* 

American  Deron  Herd  Book 4  *• 

Datoh  Friesian  Herd  Book 8  " 

HoleteinHerdBook...^. 9  •* 

Holetein-Frieeian  Her^Book 3  " 

North  American  Galloway  Herd  Book 2  •* 

Pedigrees  of  Entflifth  Shorthorn  Bolle 1  ** 

American  Btad  Book  (Brace) 3  ** 

American  Berkshire  Record ..-. 4  " 

Vermont  Merino  Sheep  Register. 1  " 

Michigan  Farmer  for  years  1845  to  1864 8  *" 

Agricnltoral  reports  of  Michigan,  Ohio,  Iowa  and  other  States. 

1  office  desk,  2  letter  files. 

1  society  seal,  1  postal  scale, 

1  gold  medal,  1  pair  shears, 
0  inkstands,                                                                8  spindles. 

2  bill  files,  5  boxes  for  books. 

J.  C.  STERLING, 

Secretary. 


The  business  committee  then  submitted  their  report,  as  follows: 
REPORT  OF  BUSINESS  COMMITTEE. 

It  seemed  neoeesary  to  your  committee,  for  the  success  of  the  fair,  to  make  the  fol- 
lowing improvements  on  and  to  the  fair  grounds  and  buildings:  Two  hundred  horse 
stalls,  74  sneep  pens,  iS  swine  pens,  one  main  entrance  building,  one  front  and  one  rear 
small  entrance  building  for  turnstiles,  3  new  privies  for  men,  doubled  the  room  in  the 
ladies'  cottage,  milk  room  for  butter  test,  80  rods  new  fence  on  west  end  of  grounds,  5 
turnstiles,  one  new  line  shaft  300  ft.  long,  on  stone  piers,  the  moving  of  the  nrst  block 
of  horse  stalls  on  avenue  marked  A  to  accommodate  the  implement  department,  and 
moving  the  show  ring  for  the  same  purpose,  the  laying  of  1,600  ft.  of  water  pipe  below 
frost,  and  a  large  expense  in  grading  the  grounds  where  the  new  staUs  and  pens  were 
to  be  built,  also  trimming  the  trees  and  smoothing  the  grounds,  generally,  and'  many 
other  small  items  which  are  not  enumerated. 

The  above  improvements  were  made  at  a  cost  of  $4,089.43. 

We  have  to  report  the  loss  of  three  rows  of  horse  stalls  on  or  about  the  19th  of 
September,  soon  after  the  last  fair,  supposed  to  have  been  caused  by  two  tramps  who 
had  slept  in  one  of  them  and  built  a  nre  to  warm  by  in  the  morning.  The  society 
reeeived  insurance  on  the  same  to  the  amount  of  $1,065.00,  which  was  placed  to  the 
credit  of  the  same. 

The  receipts  and  disbursements  for  the  year  will  appear  in  the  secretary's  and  treas- 
urer's reports. 

The  notes  given  by  the  society  last  jear  have  been  renewed  on  the  same  terms. 
The  indebtedness  of  the  present  year  is  arranged  for  and  carried  by  the  banks  of 
thid  city  on  the  same  terms — one  year  at  8  per  cent. 

P.  L.  REED. 
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MICHIGAN  STATE  AGRICULTURAL.  SOCIETY, 


STATEMENT  OF  BUSINESS  COMMITTEE.IN  DETAIL. 


1890. 
Jan.  10. 

Aprill. 

June  26. 

Sept.  5. 
S^pt.  12. 


WINTER  MEETING. 
No.  Order. 

1  Hndson  Hoose,  board  of  com- 
mittee        $88  00 

5  D.  D.  Thorp,   printing   pro- 

ceedinffB 103  85 

6  I.  H.  Batterfield,  personal  ex- 

penses  

9  J.  C.   Sterling,   personal   ex- 


10  G.  W.  Phillips,  personal  ex- 
penses.  

24  D.  W.  Howard,  personal  ex- 


58  William    Ball,   personal    ex- 

penses  

59  C.    E.    Liockwood,     personal 

expenses 

66  J.  Q.  A.  Bnrrington,  personal 
expenses 

106  J.  P.  Shoemaker,  personal 
exDenses 

108  H.  H.  Hinds,"  personal  ex- 
penses  

112  Eogene  Fifield,  personal  ex- 
penses  

118  John  Jjosaiter,  persoaal  ex- 
penses...  

114  L.  W.  Baqiee,   personal  ex- 

penses  

115  W.    J/    Gard,     personal    ex- 

penses   

118  F.  H.  Smith,  personal  ex- 
penses  

132  L.  D.  Wattdns,  personal  ex- 
penses  

163  H.  R..  Dewey,  personal  ex- 
penses. 

181  H.  O.  Hanford,  personal  ex- 


Sept.  27. 188  John  C.  Sharp,  personal  ex- 
penses   

Dec.  10.  21S  W.  P.  Costard,  personal  ex- 
penses  


4  25 

7  91 

8  10 

960 

2  25 

7  10 

7  06 

360 

380 

4  20 

4  35 

4  70 

4  88 

5  05 

9  90 

440 

8  40 

420 

600 

Sept.  12, 
Sept.  10. 


BUSINESS  COMMITTEE. 

117  F.  L.  Reed,  expense  of  chair- 

man  

118  F.  H.  Smith,  expense  of  com- 

mitteemen  

154  Geo.  W.  Phelps,  renting 
gronnds.. 

162  H.  R.  Dewey,  expense  of  com- 
mittee  


FINANCE  COMMITTEE. 

Sept.  27. 188  John  C.   Sharp,   expense  of 
chairman 

GENERAL  SUPERINTENDENT. 

Sept.  10.  42  I.  H.  Batterfield,  personal  ex- 
penses  


Jan.  16. 
Apr.  1. 
Sept.  5. 
Sept.  12. 

Sept.  12. 


130160 

$54  45 
27  80 
90  00 
10  00 


$122  25 


$20  10 


$15  18 


SECRETARY'S  OFFICE. 

2  J.    C.    Sterling,    secretary's 

salary,  8  months $250  00 

7  J.    C.    Sterling,    secretary's 

salary,  8  months 250  00 

81  J.    C.    Sterling,    secretary's 

salary,  8  months 250  00 

52  W.   H.   Horton,    secretary's 

clerk 12  50 

55  John     PhiUipii,     secretary's 

clerk v.. 14  80 

70  W.    L.    Brown,    secretary's 

clerk 80  00 


1890.     No.  Order. 

71  Walter    Curtis,     secretary's 

clerk $8  00 

72  Will.  N.  Adams,  secretary's 

clerk 12  05 

105  Geo.   A.    Hasty,    secretary's 

clerk 22  00 

125  C.    J.    Phillips,     secretary's 

clerk 2195 

129  Mrs.  Geo.  W.  Phelps,  board 

clerks.. 12  00 

130  Mrs.    J.    A.    Hoagh,    board 

clerks 29  25 

181  Hadson  Honse,  board  secre- 
tary and  clerks 60  65 

133  J.  B.  LandoD,  ass't  secretair         34  20 
184  W.  F.  Hnbbard,   secretary's 

clerk .  

Sept.  19.  172  J.    -C.     Sterling,     secretary, 

expeoses  attending  fair 

173  J.    C.    Sterling,    secretary's 


63  95 

25  40 

salary,  3  months 250  00 


11.846  75 


TREASURER'S  OFFICE. 

Sept.  27.  193  F.  R.  Smith,  treasarer's  clerk  $18  65 

196  Edward  Ross,       "            "  6  43 

197  Hotel  Downey,  board  clerks.  6  SO 
195  Pay  roll,  treasarer's  clerks. . .  171  SO 

199  A.   J.  Dean,  book-keeper,  2 

years- 800  00 

200  Hotel  Downey,  board  treas- 

arer  and  clerks 15  00 

201  Mrs.    A.    J.    Hoogh,    board 

clerks 3  50 

$1,016  89 


PRESIDENT'S  OFFICE. 

Sept.  12.  80  James  M.  Tamer,  president, 
expenses 


MARSHAL'S  DEPARTMENT. 

Sept.  12.  64  G.  W.  Phillips,  Jr.,  ass't  mar- 
shal  

107  H.  H.  Hinds,  superintendent, 
expense  and  horses  .  


$16  35 


$18  70 

48  06 


;  75 


PRINTING  AND  ADVERTISING. 


Jaly  14.  14  Paine's  Book  Bindery,  entry 

and  com.  books $66  00 

Sept.  5.    25  Calrert  Lith.  Co.,  lithograph 

hangers 72  50 

26  Strobridge   Lith.   Co.,   litho- 

graphhangers 101  25 

27  Democrat  ranting  Co.,  letter 

heads,  orders,  etc..., 73  75 

29  D.  D.  Thorp,   6,000  premiam 

Hats,  entry  blanks,  etc 155  25 

33  Detroit  Free  Press,  posters...       162  00 
-35  Rand,  McNally  &  Co.,  tickets.         48  06 
Sept.  9.    38  W.  F.  Habbard,  work  for  com- 
mittee          35  00 

Sept.  12. 128  J.  C.  Sterling,  paid  for  adrer- 

tising 30  00 

Sept.  18. 135  Lansing  Joornai,    programs, 

biUs,  tags,  etc 78  25 

Sept.  19. 160  D.  D.  Thorp,  checks,  badges, 

and  programs 50  75 

161  R.  Smith  a  Co.,  circolaxs,  en- 
velopes, etc 29  75 

Sept.  27. 179  G.  P.  Sanfoid.  adrertising. ...         J  00 
182  O.  S.  Galley,  Bornman  A  Co.,         "^ 

tickets. 86  25 

188  Calvert  Lith.  Co.,  2.500  com- 


_plimentariee 

Not.  3.   202  Weekly  Press,    Adrian,  note 


heads.. 


20  00 
200 


1474  80 
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1890. 
Jone26. 


July  14. 
Aag.  27. 


tSept.  27, 
Sept  12. 
Sept.  27. 
Dec.  18. 


Aug.  27. 
Sept.  27. 


April  1. 

Jane  26. 

Sept.  5. 
Sept.  12. 


POSTAGE. 
No.  Order. 

11  Poetmaater,  Monroe,   stamps 

for  aeoretarr^s  office $4  00 

12  Postmaster,  Monroe,   stamps 

for  aecretarr's  office 5  00 

15  Poetmasterj  Monroe,   stamps 

for  praniam  lists 10  00 

16  Postmaster,  Monroe,  stamps 

for  posters    20  00 

18  Postmaster,  Monroe,   stamps 

for  lithoflrraphs ..         15  00 

19  Postmaster,  Monroe,  stamps 

for  secretary's  office. 5  00 

20  Postmaster,   Monroe,  stamps 

for  premium  lists 15  00 

22  Postmaster,  Lansing,  stcunps 

for  secretary^B  office 10  00 

28  Postmaster,  Lansing,  stamps 

for  complimentanes 17  60 

89  James  M.  Tamer,  stamps  for 

president's  office S5  00 

194  Postmaster,    Adrian,    stamps 

fortreasorer 11  00 

215  Postmaster,  Monroe,  stamps 

for  premiam  checks 10  00 

216  Postmaster,   Monroe,  stamps 

for  JBecretary's  office 2  00 


Sept.  18. 


Sept.  19. 


Sept.  27. 
Not.  IS. 
Dec.  8. 

Dec.  90. 


STATIONERY. 

21  F.  W.    Meier,   paper,   books, 

etc 

1S5  Richmond  &  Backus,  record 
*        book 


BUILDING  AND  GROUNDS. 

4  Gay    H.     Stoweli,     care    of 

grounds 

28  R.  C.  Carpenter,  map  and  sur- 
vey  

34  H.  V.  Bright,  5  turnstiles 

81  J.  C.  G«llop.  labor  7  days 

82  A.  J.  Stillman,  labor  6H  days. 

83  A.  N.  Madden,  scavenger 

88  A.  N.  Madden,  work  on  track. 
96  Guy    U.     Stoweli,     care    of 

grounds  6  months 

96  H.     Mellankamp,     repairing 

pump 

99  0.  A.  Sanborn,  labor  on  track. 

89  James  M.  Turner,  pay  roll 

126  S.  0.   King,   decoration   fish 

exhibit 

189  U.  D.  Ward,  moving  stalls. .. . 

141  Capital  Lumber  Co.,  lum- 
ber  

146  C.  .41sdorf  k  Son,  pidnts  and 
oUs 

148  O.  Y.  Lansing,  blacksmith.  .- 

151  Geo.    W.     Phelps,    repairing 

tools. 

152  E.  F.  Cooley,  plumber's  bill .. 

153  S.  D.  Sabin,  hardware 

154  Geo.  W.  Phelps,  foreman 

155  H.  H.  Larned,  tde 

156  Pay  roll,  labor  

159  C.  Goodwin,  labor 

165  Lansing  Lumber  Co.,  lum- 
ber  

180  James  IjcwIs,  labor 

206  Wm.  Maroney,  labor 

200  Guy    H.     Stoweli,    care    of 

grounds,  2  months    

218  Guy   H.   Stoweli,   labor  and 

repairs 


$159  60 

$12  77 

7  50 

$20  27 

$100  00 

19  30 
225  00 

17  50 
13  00 

20  00 
800 

150  00 

60 

800 

1,296  78 

100  00 
160  00 

681  79 

45  60 
9  50 

7  84 
.  121  49 

151  67 
120  00 

22  12 

224  05 

300 

838  49 
3  75 
300' 

50  00| 

56  96| 


1890.     No.  Order. 

Dec.  8.    210  E.  B.  Carrier,  cambric 

Dec-  15.  214  Bumliam  &  Co.,  cambric. 


$2  10 
2  28 


$19  38 
TELEGRAPH  AND  TELEPHONE. 

Sept.  18. 147  W.   U.  Telegraph   Co.,    tele- 

graphbills $14  74 

Sept.  19. 171  Telephone  Co.,  telephone  and 

messages 9  00 


LUNCH  ROOM. 

Sept.  12. 102  E.  Easthope,  milk 

Sept.  18. 187  H.  H.  Lamed,  plates  and  use 

of  dishes 

140  N.  E.  King,  pay  roll  and  prtH 

visions 

Nov.  10.  204  M.  J.  Buck,  rent  of  chairs. 

etc 


MEAL  TICKETS. 

Sept.  12.  69  Mut*^  t  i>f noti,  1 1  tiuk^itii 

85  Firel      M.      E.      l^horcb.     M 

86  Tl it».  Kl lii .Vt ,  m  t i cWolH  .  /S. 

87  John  McKinlPv.  170  tioket*  .-. 

97  D.   JMirttiirlt.il  tickets....... 

98  B,  K.  .Wame.  M  tirk&ta. 

108  G(i>  H.  StcjwifjU,  l4lHi*fket4^... 
128  Wm.  Schultz,  1^  tipketo. .  ... 
124  Riptler  dliiirch,  KiUrkpU  ..., 
Sept.  19. 157  En.  Ed  wards,  ^7  HcketB . . . . . 
166  Gn.v  U.  Suiw«ii,  Si  tit^ketj*    ... 


FORAGE. 

Sept.  18. 139  U.     D.     Ward,     140.705     lbs. 

straw    .  ... 

27. 187  A.  F.  Wood,  supt.,  expenses 
1889 


POLICE. 

expenses 


of 


Jan.  16.      3  N.   J.    Kelsey^ 

supt... - 

Sept.  12.  62  Lewis  Addison,  policeman.... 

63  W.  F.  Pumfoy,  policeman 

77  N.    J.    Kelsey,     expense     of 

supt 

79  U.  A.  Osgood,  badges 

90  PayrolL 

91  N.  J.  Kelsey,  pay  roll 

92  "  "      

98  "  "      

94  A.  Strong,  oil 

Sept.  18. 138  N.J.  Kelsey,  payroll 


JUNE  MEETING. 

Sept.  5.    41  I.  H.  Butterfield,  personal  ex- 
penses  

58  will.   Ball,    personal    expen- 


$4,446  41 


DECORATING. 
Sept.  5.    87  A.  John,  decorating  hall. 


15  00 


Sept.  12.  57  Wm.   Chamberlain,    personal 

expenses 

58  C.  E.  Lockwood,  personal  ex- 
penses   - 

108  H.   H.   Hinds,   personal    ex- 
penses   

112  Eugene  Fifield,  personal  ex- 

penses.  

113  John   Leesiter,   personal  ex- 

penses   

115  M.    J.    Gard,     personal    ex- 
penses   

114  L.  W.   Barnes,   personal  ex- 

penses  


$28  74 

$6  24 

11  24 

168  47 

850 


$189  45 


$8  66 

18  00 
41  66 
56  66 

6  as 

264 
85  00 

4  75 
21  75 

900 

5  75 

$205  80 


$281  41 

6  05 

$287  46 


$83  20 
5  25 
5  25 

82  41 
50  00 
16  45 
92  25 
58  50 
1S3  25 
60 
5  10 

$4.32  26 


$8  38 
440 

12  70 
7  70 
5  80 
5  70 
5  85 
7  68 
4  70 
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1890.     No.  Order. 
Sept.  12. 118  F.   H.   Smith,    pereonal    ez- 

19. 168  fl;   R.  Devrej,'  pCTBcmai ' '  ex- 
penses  - 

27. 188  John  C.  Sharp,  personal  ez- 


pens 
or   t> 


Dec.  10.  218  W.  P.  Costard,  personal  ex- 
penses  

GENERAL  EXPENSE. 

Aug.  27.  17  J.  C.  Sterling,  sec'y,  attending 
com.  meetmg 

Sept.  5.  82  Zabriskee  &  Bennett,  repair^ 
ingseal 

11.  44  Frank  Little,  judge  of  elec- 

tion  

12.  51  W.  H.  Horton,  clerk  of  elec- 

tion   ^ 

75  R.  B.  Woodald,  blacksmith- 

ing 

84  R.  L.  Hewitt,  jadge  of  elec- 
tion   

108  H.  H.  Hinds,  attending  meet- 
ing  

119  F.  Hart  Smith,  trunks 

Sept.  18. 144  Electric  Light  Co.,  lights 

19. 109  A.  H.  Porter,  ticket  punches. 
I>ec.  8.    211  Seib  &  Beirr,  twine,  tackq,  etc. 


$8  80 

805 

830 

eoo 

$86  56 

$2480 

'       250 

200 

200 

18  25 

200 

INSURANCE. 

Sept.  27. 189  Rowe  &  Edmonds,  $5,000 

190  GiUam  &  Son.  $1,00C 

206  Mott  &  Ackerman,  $1,000 

205  Jones  A  Porter,  $1.000 

207  Klocksiem  &  Bailey,  $1,000.... 

208  E.  R.  Merrifield.  $1,000 


EXPRESS. 

Sept.  5.    28  American  Express  Co.,  sundry 

pkgs 

27. 128  American  Express  Co.,  sundry 
pkgs 


GATES. 


Sept.5.    36  A.  H.  Elses,  gatekeeper 

12. 109  C.  W.  Young,  supt.,  expenses. 
110  C.  W.  Young,  pay  roll 


POWER. 

Sept.  12.  66  J.  Harris,  engineer 

19. 149  A.  H.  Whitehead,  coal. 


MEDALS  AND  DIPLOMAS. 

Dec.  8.    212  Ira  Mayhew  &  Co.,  filling  dip- 
plomas 

BILL  POSTING. 

Sept.  12.  74  V.  W.  Tooker,  posting  bills... 

18. 145  Bill  poster,  posting  Mils 

27. 198  C.    Van    Ostrander,    posting 


bills. 


Dec.  18.  217  Bill  poster,  posting  bills. 

LADIES*  COTTAGE. 

Sept.  12. 100  G.  Dickson,  labor 

BAND. 
Sept.  12. 101  Lansing  band,  5  days 
CHECK  ROOM. 
Sept.  12. 104  y.  J.  Obemeier.  clerk 


7  10 
2  75 
84  00 
15  83 
20  00 


$113  27 


$0103 
15  00 
15  00 
18  80 
15  00 
15  00 


$169  83 

$41  16 
7  75 


$52  91 


$6  60 
21  82 
180  90 


$218  82 

$20  00 
28  10 


$48  10 


$1  25 


WATER. 

1890.    No.  Order. 
Sept.  12. 127  E.  H.  Esselstyn,  firemen's  pay 

roll 

19. 150  Lansing  Artificial  Stone  Co., 
drinking  fountain 


$12  00 
980 


$5180 

INTEREST. 

Sept.  27. 174  Ingham    Co.   Savings   Bank, 

interest  on  $5,500  note $891 12 

176  Central     Michigan    'Sar^ogs 

Bank,  interest  and  principal    1,071  5& 

$1,462  77 


SWITCHING. 


Sept.  27. 177  C.  &  O.  T.  R.  R.,  2  cars  from 

Trowbridge $4  00 

186  C.  &  G.  T.  R.  R.,  2  cars  from 

Trowbridge 4  00 

192  C.  A  G.  T.  R.  R.,  113  oars lit  00 

$1^00 
TRANSPORTATION  COMMITTEE. 

Sept.  18. 186  C.  H.  Jones,  master  of  trans- 
portation        $40  00 

12. 114  L.  W.  Barnes,  committeeman 

expenses 4  00 


FISH  EXHIBIT. 

Sept.  18. 142  Jos.  Fleming,  tinners'  work.. 

143  G.  E.  Beck,  gal.  iron  pans. 

158  E.  F.  Cooley,  plumber's  bill.. 
184  Fish  commissioner,  commis- 
sioner's expenses 


RECEPTION  COMMITTEE. 
Sept.  19. 164  W.  H.  Porter,  carriages 


RIBBONS  AND  BADGES. 
Sept.  19. 170  B.  F.  Simons,  ribbon 


$aoo 


$5  7S 
882 
58  34 

190  60 


$888  07 


$10  00 


$31  ao 


POLICE,  1889. 
Sept.  27. 175  N.  J.  Kelsey,  expense  of  supt.     $499  95 

SPECIAL  ATTRACTIONS. 
Sept.  27.  76  Prof.  Bartholomew,  balloon..     $800  00 

CATTLE  DEPARTMENT. 

Sept.  12.  58  Wm.  Ball,  expense  of  superin- 
tendent   $23  00 

56  C.  L.  Seeley,  supt.  dairy 8  50 

19.167  Wm.Ball,  judge 88  00 

$U4  50 
HORSE  DEPARTMENT. 

Sept.  12.  Ill  Eugene    Fifield,  expense  sa> 

perintendent  and  judges $60  40 

SPEED3)EPARTMENT. 

June  26.  18  Gibbons    Bros..    adTertising 

stake  races $4  00 

Sept.  6.    31  Breeder's  Gazette,  adTertislDg 

races 14  80 

Sept.l2.  48  James Doto,  judge 25  00 

49  John  S.  Boardman,  starting 

judge 50  00 

50  S.  D/Pearson,  clerk 12  00 
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1889.    No.  of  Order. 
Sept.  12. 120  John    Cole,    Baperintendent, 

expenses $8  60 

121  Hadson     Hoaae.    board,    sn- 
perintendent  and  jodgee S7  75 

122  &.  B.  Satton,  labor 6  00 

Sept.  19. 168  H.   Coleman,    1-6  of    circnit 

adTertisinsr 80  02 

Sept.  27. 191  American    Trotting  Associa- 
tion, does  to  association 29  00 

Sept.  12. 112  Eagene  Rfield,  personal  ex- 
penses   6  20 

$273  87 
SHEEP  DEPARTMENT. 
Sept.  10.   40  Qeo.  W.  Phillips,   snpt.  and 

judges*  expenses $27  40 

Sept.  12.  45  Geo.  W.  Phillips,  Jr.,  assistant 

saperintandant. 10  75 

47  Hadson  Hoase,  board  of  su- 
perintendent   7  50 

08  Geo.  W.  Phillips,  Jr.,  board 

ofassLsapt 6  00 

$51  65 
SWINE  DEPABTMENT. 
Sept.  10.   48  M.  J.  Gaid,  jndges*  expenses^       $32  00 
Sept.  12. 115  M.  J.  Gard,  snpt.,  expenses..        19  18 

$51  18 
POULTRY  DEPARTMENT. 

Sept.  9.   89  S.  Bntterfield,  jadge $17  65 

Sept.  U.  60  C.   E.   Lockwood,    sap.,  ex- 
penses          22  70 

61  C.    E.    Lookwood,  board    of 

judges 4  50 

$44  86 

AGRICULTURAL  DEPARTMENT. 
Sept.  12.  67  J.  Q.  A.  Barrington,  expenses 

of  saperintendent $8195 

78  Levi  Paaltain,  asst.  snpt 7  50 

$89  45 
DAIRY  DEPARTMENT. 
Sept.  12.  113  Jno.   Leseiter,   saperintend- 

ent,  expenses $14  85 

BEES  AND  HONEY  DEPARTMENT. 

Sept.  12.    46  D.  G.  Edmiston,  jadge $11  85 

57  Wm.  Chamberlain,  expenses 

of  saperintendent 20  45 

mm 

VEHICLE  DEPARTMENT. 
Sept.  19.  162  H.  R.   Dewey,    expenses  of 

soperintendent $18  25 

MACHINERY  DEPARTMENT. 
Sept.  12.  106  J.    P.    Shoemaker,  expenses 

of  saperintendent $16  40 

MANUFACTURERS'  DEPARTMENT. 
Sept.  12.  116  M.  P.  Anderson,  saperintend- 

ent*s  and  assist,  expenses. .       $29  49 

ART  DEPARTMENT. 

Sept.  12.    73  Cartis  Barnes,  services $15  75 

80  Joseph  Harvey,      "       15  00 

$30  75 
NEEDLE  WORK  DEPARTMENT. 
Sept.  12.    54  Henry  Fralick,  expenses  of 

saperintendent  and  ass't. . .       $39  40 

HORTICULTURAL  DEPARTMENT. 
Sept.  12.  114  L.   W.   Barnes,  expenses  of 

saperintendent  and  ass*t. . .       $48  96 

53 


SUMMARY  STATEMENT. 


Winter  meeting;, 

Brii^in^^  c?ftnii7iittee 

Fi  unurtf  commi  ttei* , .  _ . 
Gt  l  1 '  ■  r  siJ  fiaiH»ri  ti  ti?.tidott  f . 

St"  r>  tary'fl  ofEe 


$801  60 

122  25 

20  10 

15  18 

1  846  76 

IVi^L-urpV's  oftic?._.  ...   ;ir.."lllllllim  1,016  88 

Pi  '^EiU'Cit'sfimciv 16  36 

MLirKli?LlVd*nntrtm^nt  ..   66  75 

Prfrjtin^and  Qcivertiiing 974  80 

P^-TiiKi^ 159  60 

St;ason4*rj  ._.....„_ 20  27 

BuiJiiintfs  atldgroacdji.,   4,446  41 

D.-onaing 19  38 

Tf-U-k'taph  and  telaghoup 23  74 

L^mrh  rcwjni  ....__. 189  45 

Mml  tickt^ta 206  80 

Foi-B^ - 287  46 

Politic 482  86 

Jwnt^  meeting ,,__.. 86  56 

G^'tif^rii]  eJtpeniftj 118  27 

Inhiii-Hncfl ,„ .__ 169  88 

Eu^natw „ 52  91 

Qinoi^... 218  82 

Pv.i^vr ..„,..., 48  10 

BilU'OstiQB , 115  19 

Mfiifilt^  mid  diplomas.,. 1  25 

Liidioe'  cottage ._^. 6  00 

Rin.l 200  00 

Check  room„, . 9  28 

Wati^r...... 51  80 

Inrereat.._ _.__ 1,462  77 

SwitchltiB _ 121  00 

Trari&|.iortation  committ«e 44  06 

Pinii -exhibit 263  07 

Rijt^ptioD  conimitte& ^ 10  00 

RiblKmBttudbadji^, 31  26 

Police.  1889._..... 459  96 

CftHli*  liepflrtnieiiit.... 114  60 

Bijr^            * 60  40 

Sj^^^Hi             *           ......  2T337 

Shee;*            *'           .__.... 5165 

SwinB            " 51  18 

Poulto'          ' 44  86 

Airrl              - 30  45 

DFur.\            "           , 14  86 

Bt-'^  Jind  honey  depfutm^nt 31  80 

Vohicla                       "           18  26 

Miirhiiierj^                    '^ 16  40 

MaoLifactarers'          "'           29  49 

Art                               ''           30  75 

NiHHllf'wnrk                 '•            89  40 

Hiinii'tjllaml              *             48  96 

SiJtviut  Bt tractions 80O  00 

$14,289  88 

MONEYS   PAID  TREASURER  BY  THE  BUSI- 
NESS COMMITTEE. 

Amoant  received  from  booth  leases $2,241  75 

Amoant  received  from  check  stand 89  75 

Amoant  received  for  ase  of  groands 10  00 

Amount  received  for  insarance 1,065  00 

Received  rent  of  stalls 76  00 

WMresold 7  14 


$8,439  64 

MONEYS    KECEITKD    BT  BUSINESS  OOMMITTEE  FBOX 
BOOTHS  AND  PBIVILEOE8. 

1890.                                                 Bebate.  Am*t. 

J.  H.  Perry $10  00  $60  00 

G.  A.  R.  Post  No.  42 5  00 

M.  CUfford 28  00 

E.  W.  Potter 86  00 

A.B.Edwards 50  00 

Moalder  &  Lockwood 24  00 

James  E.  Clawson 85  00 

Watts  &  Danagon 70  00 

Weet&ConUSi 36  00 

Queen  Bee  CiOTT  Co 82  50 

William  WoSraff 49  00 

WiUiamShaltz 116  00 

LeonardLeeke 12  00 

A.B.  Edwands 20  00 

Elliot  &  Borlingame 50  00 
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1890.  Bebftte.       Am't. 

Fjr»t  M*  E.  Cbarcb  ^ $75  00 

J.  A,  Oram     20  00 

F.T.Moore,__. *. $10  00         30  00 

W.  L.  Joni*      ...,,.. 15  00 

S.  Hickman  &  Bro*  ^_ 50  00 

J,  ILBakdc 6  00         10  00 

U.  M.  Elliot 57  00 

Olefi^oii  Jc  VftUet 100  00 

WiUiain  AadorBon  „,, 86  00 

T.  r.  steijhenJ!... 6  00         24  00 

B.  KliDbiD 3  00          8  00 

Gilth^ft  Towlur.. 24  00 

M.  Kama 28  00 

WeHUjik*>  A  Mnrnr 10  00         60  00 

>L  1\  BJrjd«ott 80  00 

Al,i?wwt4er           12  00 

H.  M.Spitw 12  00 

K.  U.  Gormoo 10  50         21  00 

HarrinirtoQ  d  Taf  k>r 21  00 

B,  J,  Kdft^nie 80  00 

S.  CampbelL 9  00         24  00 

B.  K,  AfiAiua 36  00 

C.  (t- Vengsr.,,,,  .,_ 5  00 

T.P.  W«)d      1000 

fjw).  Vea«er....._ 5  50         10  50 

S.  A^Hiekman         ._ 70  00 

DwlfeioJtLaw , 12  50         36  00 

n.  A,  l3UMldftrd    . 15  00 

PierreAraleia 65  00         75  00 

FnwBiiptiAt 75  00 

FlmwTi  A  Winane  ,... 10  00         60  00 

D.  Behrendt. 60  00 

M.  Tnreeh. , .                45  00 

C.  C.  Maddt^n 85  00 

Gib«oQ  Bros- 24  00 

J.  9.  Eldrtd^e A 45  00 

F,  Ro«E<n 30  00 

Jobn  PVaQ^ia    .   _ _. .                  5  00 

M.H.MiUflpBugh 8  00         10  00 

JohnJ.  FIflh....      18  00 

L,Pftttoa. 150         27  00 

W.  Oliiiffor 18  00 

S.  r,  P*>rrF__.., 3  00 

L.  E.  Bartlett 6  00 

P.  VV.Sweet 10  00 

fieo.  FeriFUiion    _. 10  00 

L.J.  FuUer 18  00 

SpeDoor  Cobert , 14  00 

AlKftiup 7  00 

r.W.  RiBden 18  00        80  00 

Geu,  IttgersoU 10  00 

Bftm'l  S,  Lewis. 20  00 

FredRffllder 5  00 

G.  W.  ADdantan.,,. 6  00 

Geo,  E,  Ij&wreDce... 40  00 

A,CannoIlo 8  00 

F,  Howeiock 8  00 

Jtm  Hober .,. 12  00         24  00 

F,  A*  Bar  A  Co..,. 5  00 

Stoire  Bros...,..,, 17  00         60  00 

J,  W.  Wn*hl .__.._ 10  00 

F,  A.  MeMillau..,,. 2  00 

F,  Lt&bbm .._ 3  00 

P.  H.  Lfttliam '                 5  00 

M,  E.  Jtortlett... 6  00 

A,  B.  aralimn  .._. 10  00 

J.  H*  StwJklebftrger.. 10  00 

C.  8.  Bunmer 10  60 

C.B.  L^arter 5  00 

L.  Acker ..„.,.._ 2  00 

A.  RaiU^r.... 2  00 

B^d  br  Mr*  B«ed  (oo  contract)....  4  00 

$208  00  $2,447  00 

Amoant  of  rebate 208  00 

Total  amount  ooileoted $2,2U  00 

Paid  A.  B.  Edwards  for  ticketa 
for  help,  by  orders  of  basinees 

committee 2  25 

$2,241  75 


INYSNTOBT     OF      PBOPEBTY      BELONOINO     TO     THS 

MIOHIOAW  STATK  AORIOULTUHAL  800IETT 

IN  THE  OITT  OF  LAW8INO. 

600  feet  field  shafting  and  coaplings. 
60  bridge  trees. 
60  feet  shafting  and  bearings. 

2  iron  band  wheels. 

1  split  band  wheel. 

1  wooden  band  wheel. 

1  lot  Ih  inch  water  pipe. 

1  lot  1  inch  water  pipe. 

1  lot  H  inch  water  pipe. 

1  lot  %  inch  water  pipe. 
12  lamp  poets. 

1  old  ladder. 

1  old  plow. 

4  roand  water  tanks. 
9  long  water  tanks. 

2  sqaare  water  tanks. 

1  grindstone. 

5  small  wooden  horses. 

7  poets  for  fountain  fence. 

2  small  rolls  wire,  barbed. 
2  pomp  heads. 

1  old  road  scraper. 
1  drag. 

1  wagon  and  water  tank. 

2  refrigerators. 
11  ticket  boxes. 

14  mattresses  and  6  pillows. 
2  old  bedsteads. 
1  straw  fork. 

1  bosh  hook. 

2  wooden  rakes. 

3  sash  and  glass. 
1  scoop  shovel. 

1  post  anger. 

2  pitchforks. 
1  gmbhoe. 

1  pickaxe. 

2  wooden  signs. 

27  new  per  camels,  7x15. 
11  rubber  hose. 
2  hoee  reels. 
22  hose  bibbs. 

2  water  pipe  keys. 

1  hoee  cart  and  nose. 

3  watering  pots. 
1  plantation  bell. 

8  machine  oil  cans. 

1  whitewash  brush  and  pail. 

2  bundles  department  flags. 
1  handsaw. 

1  sledgehammer. 

1  ax. 

1  branding  iron. 

1  pair  tackle  blocks. 

1  roll  rope. 

8  old  oil  cans. 

1  old  jug. 

1  step-ladder,  new. 

1  water  barrel. 

1  rubber  belt. 
27  chairs. 
10  brooms. 

3  pigeon  hole  boxes. 
1  blackboard. 

10  tables. 

1  extension  table  and  leaves. 

2  stop-ladders. 
1  tin  pail. 

1  large  oil  can. 

2  set  stencil  and  brushes. 

1  piece  pump  log. 

2  rolls  ciiicken  coop  wire. 

1  socket  wrench  for  shafting. 

6  wooden  horses. 
1  shovel. 

1  flag,  "  Ladies."* 

1  box  glass  jars  (unopened.) 

1  box— 40  fauoeta  and  24  drinking  cups. 

1  box— 22  comfortables. 

1  box— 8  lamps. 

1  box  pipe  fittings. 

1  box— ^  cut-ottvalves. 

1  box  bagfi[age  checks. 

1  box  horticultural  department  plates. 
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'  flag. 
8,  bozee  mojBqnito  bar  for  decorating. 
1'  barrel  chicknn  oapn. 


10  boxes  street  lampe. 
1  box  decoratiiig,  incladizi«: 

1  lot  cambric,  red.  white  and  bloe. 

1  lot  carriage  shed  screen. 

1  cambric  canopy,  red,  white  and  bine. 

1  large  U.  B.  flag. 
3  small  U.S.  flags. 

2  streamers. 
Instate  Fair  "flag. 
1"  President  "fli 
1  **  Pomologioal  J 

Qosqaito' 
shicknnc    . 
1  box  hasps  and  hooks. 
H  keg  bolts. 
1  keg  nails. 
^  torn-stiles. 
1  Crown  Jewel  stove. 
165  yards  (2  yards  wide)  dack. 
2tmnk8. 

ticket  punches. 
1  box  banners,  indading: 
1  machinery. 
1  large  rooster  and 
1  ponltry  department. 
1  agricoltural. 

1  fine  art  hall. 

2  bee  and  honey  hall. 


1  pooltry  hall. 
1  fioitl    " 


__t  hall,  small. 

1  frait  hall,  large. 

1  exposition  hall. 

1  police  station. 

1  apiary. 

1  baggage  checked. 

1  didryhall. 

1  secretarrV  oflice. 

1  iiarm  ana  garden  prodace. 

1  misceUaneoas. 

1  treasnrer. 


1  president's  room. 
1  lot  **  sections." 
1  loneh. 
1  mannfactores. 
1  entrance. 

i  f-rt  1 1  I V  HTTtftitotn  lent**  headquarters.         • 
'1  tic- tot  oHieea. 
1  cbiltireR*fl  tie  part  meat. 
1  loiiim'  mailing  rcHtm. 
I  ludie^^  TWMa* 
I  oars  wiU  tAke  freight. 
1  boxt  coQtaiatQtf  two  castors. 

1  box.  mArk«<i  "  table  iineoi"  inclnding: 

8  linen  tabk>  cloths. 

5  !l-12  (iof,  irun  forks. 
%  carrintf  kniri^s. 

1  pair  sf^isiHtirfi* 
23  tin  tablpHr^nonN.. 
I  <ioz^  tin  tottflpchpn^H 

1  large  iron  spoon. 

4H  doz.  silver  teaspoons. 
3  doz.  silver  forks. 
3  doz.  silver  knives. 

2  silver  sngar  tongs. 

3  silver  pickle  forks. 

6  silver  bntter  knives. 
10  silver  tablespoons. 

4  wooden  mostard  spoons. 
19  wiping  towels. 

19  hand  towels,  linen. 

2  boxes  marked  '*  tinware." 
1  silver  teapot. 

1  line  main  shaft,  couplings,  boxes,  etc. 
1  iron  band  wheel. 
1  wooden  band  wheel. 
8  flagpoles. 
50  pofice  badges. 

F.  L.  BBED. 
H.  R.  DEWEY, 
F.  H.  SMITH, 

Committee, 


REPORTS  OP  EXECUTIVE  SUPERINTENDENTS. 


The  report  on  horses  was  presented  by  Supt.  Fifield,  as  follows: 

DIVISION  B— HORSES. 

To  the  President  and  Executive  Committee  of  the  Michigan  State  Agricultural  Society: 

The  number  of  entries  in  classes  nine  to  seventeen  inclusive  were  362;  last  year  the 
entries  in  the  same  classes  were  311;  amount  of  premiums  awarded  in  the  above  classes 
was  $1,291.00. 

The  exhibition  of  horses,  I  think,  was  the  finest  ever  shown  upon  our  fair  grounds. 
We  had  a  little  difficulty  in  furnishing  stalls  for  the  horses  the  first  day,  but  our  busi- 
ness committee  came  to  our  relief  and  built  stalls  enough  to  satisfy  all  after  our  presi- 
dent kindly  consented  to  send  quit^  a  number  of  his  horses  home. 

I  would  recommend  that  class  12  be  stricken  from  the  premium  list,  as  the  horses 
that  have  been  shown  in  this  class  for  the  last  three  years  have  not  added  anything  to 
our  exhibition,  and  handling  this  class  of  horses  on  the  grounds,  especially  when  the 
attendance  is  large,  is  very  dangerous. 

I  would  also  call  attention  of  the  premium  list  committee  to  class  11,  which  is  creat- 
ing considerable  dissatisfaction.  In  this  class  alone  we  had  136  entries,  and  awarded 
$348.  We  had  29  entries  of  stallions  four  years  old  and  over,  and  no  two  of  the  horses 
were  of  the  same  type;  and  where  driving,  coach  and  draught  horses  are  allowed  to 
compete  together  each  exhibitor  thinks  his  particular  kind  the  best,  and  no  judge  can 
give  satisfaction. 

Ul  would  recommend  offering  premiums  on  Shetland  ponies  as  soon  as  the  executive 
committee  think  they  can  afford  it. 

All  of  which  is  respectfully  submitted. 

EUGENE  FIFIELD, 

Superintendent 
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The  report  on  horticulture  was  presented  by  Supt.  Barnes: 

DIVISION  R — HORTICULTURE. 

To'ihe  President  and  Executive  Committee  of  the  Michigan  State  Agricultural  Society : 

Gentlemen — I  have  the  pleasure  to  report  that  in  division  R — horticulture  and  flori- 
culture—was  made  a  very  large  and  creditable  exhibit  In  the  15  classes  there  were 
713  entries.  (Last  year,  369.)  In  class  1,  6  entries;  class  2,12;  class  3,  9;  class  4,  8; 
class  5, 10;  class  6,  8:  class  7,  22;  class  8,  8;  class  9,  24;  class  10,  494:  class  11,  24;  class 
12,  9;  alass  13,  21;  class  14,  2;  class  15,  56.  Amount  of  premiums  offered,  1817.25;  paid, 
1674.75. 

As  was  recommended  bv  your  superintendent  last  year,  if  possible,  horticultural 
hall  should  be  given  entirely  to  this  department,  and  somewhat  remodeled.  I  would 
recommend  that  some  steps  be  taken  to  provide  a  separate  building  for  the  exhibit 
from  the  Agricultural  College,  and  suggest  that  ^e  State  Board  of  Agriculture 
should  provide  such  a  building.  Also,  that  the  premium  list  needs  revising  some- 
what in  this  department,  and  I  have  some  recommendations  from  myself  and  others 
to  bring  before  the  premium  list  committee. 

All  of  which  is  respectfully  submitted. 

li.  W.  BARNES, 

Superintendent 

The  report  on  needlework  and  children's  departments,  presented  by  Supt.  Fralick: 

DIVISION  O — NEEDLE  WORK.      Q— CHILDREN'S 'DEPARTMENT. 

To  the  President  and  Executive  Committee  of  the  Michigan  State  Agricultural  Society  : 

Gentlemen — I  herewith  submit  a  report  of  the  two  divisions  under  my  charge 
at  the  State  fair,  held  September,  1890,  as  follows: 

DIVISION  o. 

Whole  number  of  entries  in  this  division,  398;  divided  as  follows: 

Class  60— regular,   51;  non-enumerated,   3;  totol 54 

Class  61— regular,  196;  non-enumerated,  45;  total _ 241 

Class62 — regular,   92;  non-enumerated,  10;  total 102 

Class  63— regular,     1,  non-enumerated,   0;  total 1 

Total  number  of  entries 398 

Amount  of  premiums  offered,  regular $284  00 

Amount  awarded,  regular _ _ $185  00 

Amount  discretionary  premiums  awarded 9  75 

Totel  awarded _    194  75 

DIVISION  Q. 

Whole  number  of  entries 76 

Whole  number  of  entries,  regular 60 

Whole  number  of  entries,  non-enumerated 16 

76 

Whole  amount  of  premiums  offered _ $44  00 

Amount  of  regular  premiums  awarded $26  25 

Amount  of  discretionary  premiums  awarded 3  50 

Amount  of  premiums  awarded  in  this  division $29  75 

Whole  amount  of  premiums  awarded  in  division^  " O "  and  "Q" $22i  50 

While  I  was  appointed  superintendent  of  division  *'  O,"  needle  and  fancy  work,  and 
of  division  **  Q,"  children's  department,  and  gave  the  necessary  attention  to  them,  the 
practical  work  was  mostly  done  by  my  worthy  assistant.  Miss  Minnie  H.  Brow,  who. 
from  her  long  experience  and  thorough  oompetencpr  for  the  proper  care  and  manage- 
ment of  the  two  complicated  but  useful,  attractive,  and  valuable  exhibite,  she  auo- 
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ceeded  in  having  awarded  just  and  impartial  premiums,  satisfactory  to  the  exhibitors, 
not  only  in  awards,  but  in  the  careful  handling  and  safe  delivery  of  all  the  articles 
•entered  for  exhibition  and  display  in  the  two  divisions. 

Respectfully  submitted, 

HENRY  PRALICK, 

Superintendent 

Mr.  Chamberlain  moved,  and  it  was  supported,  that  the  reports  of  the  secretary  and 
business  committee  be  referred  to  the  finance  committee;  the  reports  of  the  executive 
superintendents  to  the  committee  on  premiums  and  rules.    Carried. 

Upon  motion,  the  address  of  the  president  was  referred  to  a  committee  of  three  for  a 
subaivision  of  subjects.    Committee,  Wm.  Chamberlain,  A.  O.  Hyde,  I.  H.  Butterfield. 

Moved  and  supported  that  the  deed  and  contract  for  fair  grounds  be  referred  to 
Mr.  Webber  and  iiis  opinion  asked  as  to  whether  the  State  society  would  forfeit  its  title 
to  the  grounds,  should  they  fail  to  hold  a  fair  for  one  year.    Carried. 

Recess  until  8  o'clock  A.  M.,  Tuesday. 

J.  C,  STERLING, 

Secretary. 


SECOND  DAY. 


Hudson  House,  ) 

Lansing,  Jan,  13,  1891.    ) 

The  executive  committee  resumed  its  session  this  morning,  pursuant  to  recess  voted. 
Hon.  Henry  Fralick  chosen  chairman. 

Roll  called,  present:  Treasurer  A.  J.  Dean,  Adrian;  secretary  J.  C.  Sterling,  Mon- 
roe. Executive  committee — Term  expires  Januarv,  1891 — ^Wm.  Ball,  Hamburg, 
liivingstoD  county;  P.  L.  Reed,  Olivet,  Eaton  county;  N.  J.  Kelsev,  W.  LeRoy,  Calhoun 
county;  H.  R.  Dewev,  Grand  Blanc,  Genessee  county;  I  H.  Butterfield,  Port  Huron, 
St.  Clair  county:  John  Lessiter,  Cole,  Oakland  county;  H.  H.  Hinds,  Stanton,  Montcalm 
<x>unfy;  J.  P.  Shoemaker,  Amsden,  Montcalm  county;  P.  Hart  Smith,  Somerset, 
Hillsdale  county.  Terms  expire  January,  1892 — Eugene  Fifield,  Ba^  City,  Bay  county; 
John  Cole,  Fremont,  Newaygo  county;  Jas.  A.  Green,  West  Detroit,  Wayne  Qounty; 
L.  W.  Barnes,  Byron,  Shiawassee  county;  W.  P.  Custard,  Mendon,  St  Joseph  county; 
M.  P.  Anderson,  Midland,  Midland  county;  C.  E.  Lock  wood,  Washington,  Macomb 
county.  Ex-presidents — Henry  Pralick,  Grand  Rapids,  Kent  county;  Wm.  Chamber- 
lain, Three  Oaks,  Berrien  county;  A.  O.  Hyde,  Marshall,  Calhoun  bounty. 

Treasurer  Dean  read  his  report  as  follows: 

TREASURBR'S  REPORT. 
To  the  President  and  the  Executive  Committee: 
GentijEmen — I  would  respectfully  reiwrt  as  follows: 


-Cash  on  hand,  Jannary  1890 $879  89 

from  sale  of  tioketa,  1890 15,066  06 

booths  and  ffronnda 2,241  75 

sale  of  membenhipfl 810  00 

speed  entries 2,060  00 

N.  J.  Kelsey,  poUoe 13  68 

stall  rent 409  00 

check  room 89  75 

saleof  school  tickets 85  00 

insorance 1,065  00 

ReceWed  for  ose  of  stalls 78  00 

Amount  paid  in  excess  of  receipts 378  18 

Total $22,854  08 

DISBURSmXMTS. 

Paid  bosinees  orders $14,470  58 

premiom  checks 12,355  00 

orders  of  1889 18  95 

Total $26344  58 

^  A.  J.  DEAN,  Treasurer. 

Accepted  and  referred  to  finanqe  committee. 
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\ 
Chief  Marshal  Hinds  read  his  report  as  follows: 

CHIEF  MARSHiiL.. 

To  the  President  and  Executive  Committee,  Michigan  State  Agricultural  Society: 

Gentlemen — As  chief  marshal  of  the  State  fair  of  1890,  I  submit  the  following 
report: 

With  the  very  «fficient  assistance  of  Mr.  Fifield,  superintendent  of  horses,  and  the 
kind  indulgence  of  Mr.  Ball,  superintendent  of  cattle  department,  who  did  the  most  of 
the  marshal's  work  in  his  department,  himself,  without  being  mounted,  I  was  enabled 
to  get  through  the  fair  with  the  appointment  of  one  assistant  The  gentleman  who 
acted  for  me  m  that  capacity  was  Mr.  G.  W.  Phillips,  Jr.,  of  Romeo.  Mr.  Phillii>e  is 
Hot  only  naturally  efficient,  but  his  abilities  have  been  augmented  in  that  line  by  exten- 
sive experience  at  the  State  fair  and  other  fairs  in  connection  with  the  successful  run- 
ning of  the  same. 

llie  work  of  the  marshal's  department  is  too  extensive  to  hope  that  so  small  a  force, 
unless  circumstances  were  all  favorable,  could  usually  perform  the  work. 

The  best  of  order  prevailed  throughout  the  fair.  The  program  was  carried  out  to  the 
letter,  both  as  to  detail  and  time,  and  both  the  exhibitors  and  patrons  pronounced  t^e 
fair  an  unqualified  success.  The  weather  was  simply  perfect.  If  this  fair  did  not  pay, 
I  do  not  know  when  we  may  expect  one  that  will,  under  the  same  general  program  and 
arrangement. 

The  chief  marshal  takes  this  occasion  to  thank  the  officers  and  members  of  the 
executive  committee,  and  especially  his  assistant,  Mr.  G.  W.  Phillips,  Jr.,  for  their  kind 
indulgence  and  assistance  during  the  State  fair  of  1890. 

The  expenses  of  the  department  were  166.75. 

Very  respectfully  submitted. 

H.  H.  HINDS, 

Chief  Marshal 

Accepted. 

The  report  on  poultry  was  read  by  Supt.  Lockwood,  as  follows: 

DIVISION  E — POULTKY. 

Mr,  President  and  Executive  Committee  nf  the  Michigan  State  Agricultural  Society: 

GEifix^MEN — ^The  exhibit  of  poultry  was  very  large,  there  being  679  entries  in  1890, 
and  391  in  1889.  In  1889,  $387.50  offered  and  $217.50  allowed;  in  1890,  $702  offered, 
$538.50  allowed.  As  to  quality,  I  did  not  consider  it  extra  in  all  classes,  but  on  the 
whole  a  fair  exhibit.  The  large  premiums  offered  by  the  society  and  the  small  amount 
charged  for  entries,  our  premiums  being  larger  than  any  in  the  State,  tatdng  the  cost  of 
entry  into  account,  caused  a  very  large  exhibit  of  poultry  in  all  classes,  and  quite  a  lot 
of  entries  was  considered  by  the  judges  as  not  worthy  of  our  premiums  and  was  passed 
bv.  Now,  I  will  not  recommend  the  premiums  being  reduced,  as  it  was  the  suggestion 
of  the  best  exhibitors  that  we  charge  an  entrance  fee  of  $2  on  entry,  and  leave  the  pre- 
mium as  it  is  now,  the  society  feeding  and  caring  for  the  poultry  while  on  exhibition; 
the  object,  so  an  exhibitor  would  not  have  to  be  present  to  care  for  his  poultry.  They 
could  send  by  express  and  the  society  could  re- express  back  at  the  end  of  the  fair,  and 
it  would  be  a  sf^vmg  to  the  society  by  the  extra  amount  received  for  entries.  As  to  a 
poultry  house,  we  are  in  great  need  of  one,  but  I  shall  not  recommend  the  society  to 
build  one,  leaving  that  with  the  business  committee. 

C.  E.  LOCKWOOD, 

SupeHntendent* 

Accepted  and  referred. 

The  report  on  dairy  was  presented  by  Supt  Leesiter,  as  follows: 

DIVISION   D— DAIRY. 

To  the  President  and  Executive  Board  of  the  State  Agricultural  Society: 

The  dairy  department,  for  want  of  room,  did  not  make  a  large  display,  the  exhibits,  in 
this  department  being  scattered  in  three  separate  buildings. 

Class  36— 43  entries,  $86.00  offered $80.00  allowed. 

Class  37— 51  entries,  $90.00  offered 54.00      " 

Class  38—3  entries. 
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Would  recommend  that  some  more  suitable  place  be  provided  for  this  department. 
All  of  which  is  respectfully  submitted. 

JOHN  LESSITER, 

Superintendent  of  Division  D, 
Adopted. 

The  report  on  cattle  read  by  Supt  Ball,  as  follows: 

DIVISION  A— CATTLE. 

To  the  Executive  Committee  of  the  State  Agricultural  Society: 

The  entries  in  the  cattle  department  were  as  follows:  Shorthorns,  144:  Devons,  60: 
Herefords,  59;  Jerseys,  1^;  Galloways  and  Polled  Angus,  47;  Holstein-Frieeians,  92; 
grade  cattle,  19;  fat  cattle,  3L    Total,  624. 

The  exhibit  was  particularly  good  and  a  credit  to  the  State.  There  were  plenty  of 
stalls,  and  I  think  so  far  as  accommodations  were  concerned  no  one  had  cause  for  find- 
ing fault.  The  expenses  of  the  department  are  $114.50.  The  superintendent  thanks  C. 
L.  Seeley  for  his  interest  and  labor  in  the  dairy  exhibit  On  the  subject  of  adding  a  new 
class  as  Red  Polled,  the  superintendent  does  not  care  to  express  an  opinion. 

WM.  BALL, 

Superintendent 

Accepted  and  referred. 

The  report  on  speed  was  read  by  Supt.  Cole,  as  follows: 

DIVISION  B — SPEED. 

To  the  President  and  Executive  Committee  of  the  State  Agricultural  Society  : 

The  total  number  of  entries  in  my  department  were  as  follows: 

In  Class  18— 35  entries $159  00  allowed. 

"        19-47       "      160  00       ** 

"       20—37       " 185  00       " 

21—18       "       90  00        " 

In  the  speed  department  t^ere  were  86  entries,  for  which  the  amount  received 
was  $2,050;  amount  allowed  for  premiums  was  $2^45,  showing  the  net  cost  of  the 
speed  premiums  to  the  society  to  be  $295. 

The  races  were  all  filled,  except  the  free-for-all  trot,  and  were  very  closely  contested, 
making  verv  interesting  races  and  holding  the  crowd  in  the  grand  stand  all  through,  it 
beinff  so  full  that  the  officers  refused  to  sell  any  more  tickets  for  same. 

I  uiink  the  classes  and  premiums  were  all  right  last  year  and  would  recommend  the 
same  this  year,  as  near  as  the  committee  think  they  can  afford  it. 

I  think  the  pay  for  stables  should  be  collected  by  the  secretary  when  entries  are 
made  and  assignment  of  the  same  made  by  him,  then  when  entries  close  the  secretary 
could  tell  how  manjr  stables  were  needed. 

In  class  18  I  thmk  there  should  be  something  done  so  as  to  let  exhibitors  know 
whether  you  consider  a  matched  pair  of  horses  a  mare  and  a  gelding,  or  two  mares  and 
two  geldmgs.  I  think  in  most  places  a  mare  and  gelding  are  not  considered  a  matched 
pair  of  horses. 

All  of  which  is  respectfully  submitted. 

JOHN  COLE, 

Superintendent 

Accepted  and  referred. 

The  report  on  machinery  was  read  by  Supt.  Shoemaker,  as  follows: 

DIVISION  K — MAOHINEEY. 

To  the  President  and  Members  of  the  Executive  Committee,  Michigan  State  Agricult- 
ural Society: 

As  superintendent  of  machinery,  I  beg  leave  to  make  the  following  report: 
The  hall  was  fairly  well  filled.    The  number  of  entries  was  225;  class  47,  25;  class 
48,  200  entries.    After  accommodating  all  entries  in  my  department,  I  gave  space  to 
all  who  wished  it,  till  the  hall  was  fairly  filled. 

The  Lansing  Iron  and  Engine  Co.  made  a  fine  exhibit  in  that  part  of  the  hall  belong- 
ing to  them.  E.  F.  Cooley  &  Co.  also  made  a  fine  display  of  machine  supplies.  The 
Olds  chemical  engine  was  quite  attractive.  The  United  States  Baking  ^Co.  supplied 
crackers  for  the  million.     A  very  attractive  exhibit  from  the  Reform  School  added 
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much  to  the  interest  of  the  hall.    The  exhibit  from  the  Agricultural  College  was  good 
as  far  as  it  went,  but  was  small.    There  were  also  other  features  of  the  hall  that  were 
good  and  helped  to  make  a  good  show  and  keep  the  hall  well  filled.    Have^o  recom- 
mendations to  make. 
Respectfully  submitted. 

J.  P.  SHOEMAKER, 

Superintendent, 
Accepted  and  referred. 

The  report  on  bees  and  honey  was  read  by  Supt.  Chamberlain,  as  follows: 

DIVISION   H— BEES  AND  HONEY. 

To  the  Executive  Committee  of  the  State  Agricultural  Society: 

The  superintendent  of  division  H — bees  and  honey — would  respectfully  report  that 
there  were  100  entries  in  class  No.  39,  and  premiums  awarded  to  the  amount  of  $178. 
The  exhibits  were  very  fine  and  attracted  a  good  deal  of  attention  from  visitors. 
Messrs.  Cutting,  of  Clinton:  Hutchinson,  of  Flint;  Timpe,  of  Grand  Ledge  made  a 
display  in  this  department  wnich  was  worthy  of  favorable  mention  in  addition  to  the 
premiums  awarded.  Mr.  D.  G.  Edminston  of  Adrian  was  the  gentlemen  who  gave 
satisfaction  to  exhibitors  in  the  good  judgment  shown  as  a  committee  on  awards. 

No  complaint  came  to  superintendent  on  account  of  the  hall,  which  seemed  well 
arranged  for  the  exhibit. 

WM  CHAMBERLAIN, 

Superintendent 

Accepted  and  referred. 

The  report  on  art  was  presented. 

DIVISION   N — ART. 

To  the  President  and  Executive  Committee  of  the  State  Agricultural  Society : 

I  would  respectfully  report  that  in  division  N,  art,  there  were  264  entries,  and  pre- 
miums awarded  to  the  amount  of  8665.00. 

In  class  58  there  were  153  entriea,  and  premiums  allowed  to  the  amount  of  1563.00. 
In  class  59  entries  were  111,  premiums  allowed,  $102.00. 

The  judges  awarded  a  number  of  discretionary  premiums,  the  allowance  of  which 
was  recommended  by  the  superintendent,  but  the  executive  committee,  in  its  wisdom, 
declined  to  allow  any  of  them,  without  reference  to  their  character  or  merit. 

All  of  which  is  respectfully  submitted. 

JNO.  C.  SHARP, 

Superintendent 

Accepted  and  referred. 

The  report  on  musical  instruments,  etc.,  read  by  the  secretary,  as  follows: 

DIVISION  M. — MUSICAL.  INSTRUMENTS,   ETC. 

To  tlie  President  and  Executive  Committee  of  the  State  Agricultural  Society: 

The  number  of  entries  in  class  55,  division  M.,  was  24.    No  premiums  were  awarded 

In  class  66  the  number  of  entries  was  5.    No  premiums  were  awarded. 

In  class  57  there  were  21  entries,  and  $14  in  premiums  awarded  and  allowed. 

Total  entries  in  division  M,  50.    Total  premiums  allowed,  $14. 

All  of  which  is  respectfully  submitted. 

JNO.  C.  SHARP, 

Superintendent 
Accepted. 

The  report  on  police  read  by  Supt.  Kelsey,  as  follows: 

POLICE. 

To  the  President  and  Executive  Committee  of  the  Michigan  State  AgriculturcU  Society: 

GentiiBmen— The  experience  of  1889,  demonstrating  the  advantage  of  being  early 
upon  the  field,  a  few  policemen  were  placed  on  duty  at  the  grounds  on  Saturday,  Sep- 
tember 6,  prptecting  the  employes  from  annoyance  and  the  exhibits  from  needless 
injury.  The  police  force  was  increased  as  necessity  seemed  to  demand,  and  on  the 
third  day  of  the  fair  we  were  employing  43  policemen  with,  and  1  without  pay— 4  less 


Digitized  by 


Google 


/ 

PROCEEDINGS  AND  REPORTS  FOR  1891.  425 

than  the  year  previous.  The  price  paid  was  $1.50  per  day,  with  extra  time  allowed  for 
oyer  hours.  No  man  was  allowed  to  go  on  duty  unless  sworn  in  as  special  policeman, 
the  honorable,  the  mayor  and  recorder  of  the  city  of  Lansing  furnishing  certificates  as 
required. 

Mr.  Shubel,  Jr.,  chief  of  the  city  police,  with  a  detail  from  his  force  was  prompt  in 
responding  to  any  call  for  assistance  in  preserving  order  both  on  the  grounds  and 
outside  the  gates. 

The  price  of  admission  to  the  grounds  by  way  of  the  fence  was  25  per  cent  over  that 
of  regular  rates,  but  this  fact  could  not  have  been  well  understood  as  the  receipt  i  from 
this  source  were  $13.68,  which  amount  was  turned  over  to  the  treasurer  of  this  society. 

An  almost  entire  absence  of  drunkenness  on  the  grounds  speaks  well  for  the 
thousands  of  visitors  who  patronized  us.  No  sale  of  intoxicants  was  allowed  at  or  near 
the  grounds,  nor  were  wheels  of  fortune  or  other  gambling  devices  permitted.  A 
museum,  the  morality  of  whose  exhibits  were  questioned,  was  closed  and  remained  so 
closed  until  certain  conditions  calculated  to  insure  decency  were  complied  with. 

The  few  losses  from  pick  pockets  seamed  to  occur  in  art  hall,  at  or  near  the  exhibits 
of  the  State  fish  hatchery,  and  when  the  crowd  was  dense.  The  bulking  of  too  great 
a  variety  of  fine  exhibits  in  one  building;  causes  a  jam  and  furnishes  an  excellent  field 
of  labor  for  the  light-fingered  gentry  who  are  ever  with  us  and  ever  on  the  watch. 

The  only  complaint  of  over  zeal  on  the  part  of  a  policeman  came  from  a  lady  who  had 
been  prevented  from  damaging  fruit  exhibits.  In  the  case  referred  to  the  policeman 
but  discharged  his  duty  and  was  commended  for  his  faithfulness.  I  believe  in  many 
cases  of  thoughtless  destruction  or  damage  to  exhibits  the  imposing  of  a  slight  fine 
would  work  a  speedy  cure. 

Mr.  Stroiuf,  who  had  charge  of  the  night  police  and  assisted  in  posting  the  day  police 
as  well,  rendered  great  assistance  and  well  deserves  credit,  as  do  also  the  men  comprismg 
the  force;  constant  watchfulness  being  their  motto. 

The  generous  action  on  the  part  of  the  executive  committee  in  rendering  financial 
aid  in  my  hour  of  need,  I  shall  ever  hold  in  grateful  remembrance. 

Respectfully  submitted, 

NEWELL  J.  KELSEY, 

Lansing,  January  13,  1891.  Superintendent  of  Police. 

Accepted  and  referred. 

Mr.  Knapp,  a  breeder  of  Red  Polled  cattle,  was  introduced  and  addressed  the  com- 
mittee, asking  that  a  class  for  Red  Polled  cattle  be  placed  in  the  premium  list  Re- 
ferred to  premium  committee. 

Moved  and  supported  that  a  special  committee  be  appointed  to  act  for  the  finance 
committee.  The  motion  prevailed,  and  Messrs.  Anderson,  Butterfield  and  Ball  were 
named  as  such  committee. 

The  report  of  the  committee  on  president's  address  was  rea^  by  chairman  Chamber- 
lain, as  follows: 

To  President  and  Executive  Committee  of  State  Agricultural  Society: 

Qrntlemen — Your  special  committee  on  President  Turner's  address,  beg  leave  to 
report: 

We  recommend  that  so  much  as  relates  to  the  finances  of  the  society,  be  referred  to 
the  committee  on  finance;  so  much  as  relates  to  the  secretary's  office  being  located 
at  the  capitol,  be  referred  to  the  business  committee,  to  report  at  this  meeting;  so 
much  as  relates  to  time  of  holding  fair,  to  the  executive  committee;  that  part 
which  refers  to  a  grand  trotting  circuit  to  a  speeial  committee  of  three,  to  be  appointed 
by  the  president;  that  part  that  refers  to  the  unauthorized  payment  of  eight  nundred 
dollars  to  the  treasurer  for  book-keeper,  to  the  business  committee  for  explanation; 
also  the  part  that  refers  to  rebuilding  of  the  horse  stalls,  to  business  committee  to  be 
appointed. 

WM.  CHAMBERLAIN, 
A.  O.  HYDE, 
I.  H.  BUTTERFIELD. 
Accepted  and  referred. 

The  report  on  farm  implements  was  read  by  Supt.  Green,  as  follows: 

DIVISION  I — FARM  IMPL£MENT9« 

To  the  Officers  and  Members  of  the  Executive  Committee  of  the  Michigan  State  Agri- 
cultural Society: 

Gentlxmsn — ^The  exhibition  of  farm  implements  I  believe  to  have  been,  numerically, 
as  well  as  in  quality  and  diversity  of  lines,  the  largest  and  best  ever  shown  at  our 
State  fair. 
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The  entries  by  classes  in  this  division  were  as  follows: 

Class  40— Plows 89 

"      41 — Seeders  and  planters 11 

"      42 — Haying  and  n arresting  machinery 62 

"      43— Machines  and  apparatus  for  the  cleaning  of  crops  for  market  and  feeding 

stock 76 

"      44— Implements  for  tillage.^ 77 

**      45— Miscellaneous  farm  implements 28 

Total 343 

I  would  recommend  the  use  of  coke  in  place  of  soft,  raw  coal  for  the  use  of  engines  on 
exhibition  and  those  in  use  by  the  society  to  furnish  needed  power,  as  being  quite  as 
economical,  as  easily  obtainable,  and  entirely  free  from  soot  and  dense  black  smoke,  so 
annoying  to  visitors  and  contiguous  exhibitors. 

I  would  suggest  to  this  committee  the  consideration  of  two  plans  for  the  construc- 
tion of  sheds  or  buildings  for  the  accommodation  of  exhibitors  in  this  division.  First, 
the  erection  of  a  moderate-priced  shed  or  building  at  the  expense  of  the  society,  space 
and  privilege  therein  to  bie  rented  at  a  fair  rate,  as  exhibitors  could  afford  and  would 
prefer  to  p«jf  a  fair  rental  rather  than  to  provide  themselves  with  tents  and  platforms 
at  every  fair.  Second,  to  confer  with  our  largest  regular  exhibitors  who  exi>ress  a 
willingness  to  contribute  liberally  toward  a  permanent  building  for  their  especial  use 
and  benefit. 

Respectfully  submitted. 

JAMES  A.  GREEN, 

Superintendent 

Accepted  and  referred. 

Moved  and  supported  that  Mr.  Chamberlain  be  appointed  a  committee  to  procure  a 
copy  of  the  origmal  charter  of  this  society  and  report  during  this  session. 

Carried. 

The  following  communications  were  read  and  upon  motion  referred  to  the  premium 
committee: 

Prom  Mr.  Henry  Praoe,  asking  for  a  class  for  Dutch  Belted  cattle. 

From  Mr.  Elliot  Gray,  asking  for  a  class  for  collie  and  shepherd  dogs  and  Suffolk 
punch  horses. 

From  Mr.  W.  W.  Seeley,  asking  for  a  class  for  Guernsey  cattle. 

From  E.  Woodman,  asking  for  a  class  for  Shetland  ponies  and  suggesting  changes  in 
other  classes. 

From  G.  S.  Allen  &  Son,  asking  that  each  breed  of  sheep  be  given  a  class. 

From  Jas.  Lewis,  askjng  for  a  class  for  horses  sired  by  standard  horses,  the  dam  to  be 
non-standard. 

From  the  American  Shire  Horse  Association  offering  a  special  prize  medal. 

From  the  American  Shorthorn  Breeders'  Association  offering  a  special  prize  for 
butter  test. 

Upon  motion,  a  recess  was  taken  to  1  o'clock,  P.  M. 


TUESDAY  AFTERNOON. 

The  committee  reassembled  at  1  o'clock  P.  M.    Mr.  Fralick  in  the  chair. 
The  finance  committee  reported  as  follows: 

Lansing,  January  13,  189L 

To  the  President  and  Executive  Committee  of  the  Michigan  State  Agricultural  Society  : 

.  Gentlemen— We,  the  undersigned  committee,  appointed  to  settle  the  accounts  of  the 
treasurer,  A.  J.  Dean,  beg  leave  to  report,  that  we  nave  made  a  careful  examination  of 
the  vouchers  and  receipts,  which  we  find  to  be  correct,  as  show*n  by  his  report. 

RECEIPTS. 

Balance  on  band.  January.  1800 I.. $fl79  69 

Received  from  tickets  Bold 25,788  68 

Inffbam  Coanty  Savings  Bank 2&5  2S 

A.J.  Dean,  treaearer 122  98 

Total ^3t4  53 
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DIBBUBSEMENTS. 

Paid  buaiiieaa  orders $14,470  58 

Paid  premiom  checks,  1890. 12,365  00 

Paid  Dosmess  orders - 18  95 

TotaL $26,844  58 


As  shown  by  the  above  report,  there  is  a  balance  dae  the  Ingham  Coon^  Sayings  Bank  of  $255.28, 
as  an  order  (uaft  of  A.  J.  Dean,  treasorer,  and  the  further  snm  dae  A.  J.  Dean,  of  $122.93,  amount 
paid  oat  in  excess  of  receipts. 

M.  P.  ANDERSON, 
I.  H.  BUTTERFIEIiD, 
WILLIAM  BALL, 

Finance  Committee, 
The  rei)ort  was  accepted  and  adopted  and  business  order  ordered  for  balance  due  Mr. 
Dean. 

Upon  motion  of  Mr.  Ball,  the  secretary  was  instructed  to  request  Col.  T.  S.  Moberly 
to  return  t^e  first  premium  money  on  three-year-old  shorthorn  bulls. 

It  was  moved  and  supported  that  President  Turner  be  requested  to  report  upon 
complimentary  tickets  issued  at  last  fair.    Carried. 

Mr.  Butterfield,  from  the  committee  on  revision  of  by-laws,  made  the  followinn: 
report: 

BY-LAWS. 

Bt-Law  No.  1. — The  annual  meeting  of  the  executive  committee  of  this  societv 
shall  be  held,  commencing  on  the  second  Monday  in  January,  in  each  year,  at  8  o'clock 
P.  M.  of  that  day,  and  at  such  place  as  the  president  shall  appoint;  and  at  least  one 
weeks'  notice  of  the  place  shall  be  given,  by  mail,  to  each  member  of  the  committee, 
and  also  through  the  press  to  all  persons  interested. 

By-Law  No.  2.— At  each  annual  meeting  of  the  executive  committee  there  shall  be 
appointed  by  the  president,  and  be  confirmed  by  the  executive  committee,  eight 
stfmding  committees,  to  consist  of  three  members  each,  except  committee  on  premiums 
which  shall  consist  of  seven  members,  as  follows: 

1.  Transportation  committee. 

2.  Finance  committee. 

3.  Committee  on  premiums. 

4.  Committee  on  rules  and  regulations. 

5.  Committee  on  printing  and  advertising. 

6.  Committee  on  reception — to  look  after  guests,  visitors  and  strangers. 

7.  Committee  on  program. 

The  president  shall  also  appoint  a  chief  marshal  and  a  superintendent  for  each  depart- 
ment of  the  annual  fair;  all  the  above  to  be  members  of  the  executive  committee,  un- 
less otherwise  ordered. 

Bt-Law  No.  3.— The  president  of  the  society  shall  be  ex  officio  a  member  of  each  of 
the  foregoing  committees,  in  addition  to  the  other  members.  Special  committees  may 
be  api)ointed  by  the  executive  committee,  as  may  seem  best,  and  charged  with  such 
duties  as  the  executive  committee  mav  order. 

By-Law  No.  4.— The  president  of  the  society  shall  be  chairman  of  all  meetings  of 
the  executive  committee  at  which  he  may  be  present.  In  his  absence  the  vice  presi-- 
dent  shall  preside,  and  in  the  absence  of  the  vice  president  sueh  member  of  the  com- 
mittee as  shall  be  chosen  for  that  purpose,  shall  preside. 

By-Law  No.  5. — The  secretary  and  treasurer  shall  each,  wihin  one  month  from 
this  date,  and  hereafter,  on  or  before  the  second  Monday  in  January  in  each  year, 
give  bonds  conditioned  for  the  faithful  performance  of  uie  duties  of  the  respective 
offices,  and  the  accounting  for  and  paying  out  of  all  moneys  coming  into  their  hands, 
respectively,  and  the  delivery  to  their  successors  in  office  of  all  money,  proper^  and 
effects  in  their  hands,  belonging  to  the  society,  on  or  before  the  second  Monday  in 
January  in  each  year.  The  penalty  of  the  bond  of  the  secretary  shall  be^  $1,000.  The 
penalty  of  the  bond  of  the  treasurer  shall  be  $30,000.  Each  of  said  officers  shall  fur- 
nish bonds  with  securities  satisfactory  to  the  finance  committee,  who  shall  indorse 
their  approval  on  said  bonds,  which  shall  be  deposited  with  the  president  for  safe 
keeping. 

By-Law  No.  .6.— The  secretary  of  the  society  shall  act  as  secretary  of  the  executive 
committee.  In  case  of  his  absence,  inability,  or  refusal  to  act,  t^e  committee  may  appoint 
a  secretary  pro  tem. 
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By-Law  No.  7.— The  secretary  shall  have  the  privilege  of  selling  membership  tickets 
for  the  purpose  of  making  entries,  up  to  and  including  the  second  day  of  the  fair,  and 
at  the  close  of  business  on  said  day  shall  report  to  the  treasurer  of  the  society  the 
number  of  tickets  sol4i  and  pay  to  the  treasurer  the  balance  then  in  his  hands 
received  therefor.  He  shall  also  report  an  inventory  of  the  property  in  his  o£9oe 
belonging  to  the  society  at  each  annual  winter  meeting  of  the  executive  committee. 

By-Law  No.  8. — When  clerical  assistance  is  required  by  the  secretary,  no  clerks 
shall  be  employed  by  him  for  the  benefit  of  the  society  without  consultation  with  and 
the  consent  of  the  president  of  the  society,  both  as  to  employment  and  compensation, 
and  all  bills  for  services  of  such  clerks  shall  be  certified  by  the  president  and  secretary 
before  being  allowed. 

ByiLaw  No.  9. — No  pecuniary  consideration  or  inducement,  other  than  the  pre- 
miums offered,  shall  be  paid  to  exhibitors  entering  for  premiums. 

By-Law  No.  10. — All  moneys  received  by  the  officers,  or  by  the  members  of  the 
executive  commitee,  for  the  society,  shall,  as  soon  as  practicable,  be  paid  over  to  the 
treasurer,  and  his  receipt  therefore  taken,  and  no  money  shall  be  paid  out  for  the 
society  except  by  the  treasurer,  who  shall  pay  on  proper  orders  drawn  on  him  for  the 
purpose.  The  order  so  drawn  shall  show  the  specific  object  for  which  the  same  was 
given. 

By-Law  No.  11. — Except  for  investment  and  orders  for  premiums  duly  awarded,  no 
orders  shall  be  drawn  on  the  treasurer,  except  on  accounts  duly  audited  and  allowed 
by  the  business  committee,  and  such  allowance  indorsed  thereon  by  a  majority  of  said 
committee.  No  funds  for  any  other  purpose  shall  be  drawn  from  the  treasury  of  the 
society,  except  upon  a  two-thirds  yea  and  nay  vote  of  j^e  members  present. 

By-Law  ^fo.  12. — An  appeal  may  be  taken  in  all  cases  from  the  action  of  any  stand- 
ing or  special  committee  or  any  superintendent,  to  tke  executive  committee,  but  the 
decision  of  such  committee  or  superintendent  shall  be  considered  the  rule  governing 
the  case,  until  the  executive  committee  shall  otherwise  order. 

By-Law  No.  13. — It  shall  be  the  duty  of  the  business  committee  to  carry  out  the 
instructions  of  the  executive  committee  in  relation  to  t^e  pecuniary  affairs  of  the 
society  and  in  regard  to  preparing  for  and  holding  fairs.  The  business  committee 
shall  keep  a  record  of  all  accounts  allowed  and  shall  allow  no  accounts  except  such  as 
show  the  items  and  appear  to  be  correct  and  duly  authorized.  They  shall  mske  a  full 
report  of  all  accounts  allowed  by  them  and  other  orders  made  by  them,  at  each  annual 
meeting  of  the  executive  committee. 

By-Law  No.  14. — The  business  committee  shall  have  the  general  charge  of  the  prop- 
erty of  the  society  (exoept  the  monevs  in  the  hands  of  the  treasurer  and  property  in 
the  office  of  the  secretary),  and  in  relation  thereto  shall  obey  such  instructions  as  the 
executive  committee  shall  give  from  time  to  time.  Such  business  eommittee  shall 
properly  care  for  such  property,  and  shall  report  annually  to  the  executive  committee 
the  amount  or  quantity,  situation  and  condition  of  the  same. 

By-Law  No.  15. — Superintendents  of  departments  may,  with  the  consent  and 
approval  of  the  president,  employ  such  assistaiice  and  judges  as  they  deem  necessary  for 
the  good  management  and  control  of  their  departments,  settle  expenses  of  same, 
including  board,  settle  their  own  bill,  and  present  the  bill  in  the  usual  form  for  approval 
and  payment  on  the  lastday  of  the  fair. 

By-Law  No.  16.— It  shall  be  the  duty  of  each  superintendent  in  charge  of  a  depart- 
ment at  the  annual  fair  of  this  society,  to  present  to  the  executive  committee,  at  the 
winter  meeting  suceeeding  each  fair,  a  written  report  upon  Hne  exhibits  in  his  depart- 
ment, which  report  shall  form  a  portion  of  the  proceedings  of  this  society,  and  be  pub- 
lished therewith;  and  when  the  horticultural  society  exhibits  with  this  society,  the 
superintendent  of  that  exhibition  is  recjuested  to  present  a  like  report. 

By-Law  No.  17. — No  obligations  against  this  society  shall  be  created  by  any  officer 
of  the  society,  or  member  of  the  executive  committer  without  the  written  consent  of 
the  president  or  chairman  of  the  business  committee. 

By-Law  No.  18. — In  all  cases  where  no  ot^er  provision  is  made,  the  said  executive 
committee  shall  be  governed  by  the  rules  of  parliamentary  law,  as  laid  down  in  Jeffer- 
son's Manual. . 

By-Law  No.  19. — The  order  of  business  at  each  ineeting  of  the  executive  committee 
shall  be  as  follows: 

1st  Calling  the  roll. 

2d.   Reading  and  approving  the  proceedings  of  last  meeting. 

3d.    Address  and  communication  from  the  president 

4th.  Reports  from  standing  committees. 

5th.  Reports  from  special  committees. 

6th.  Reports  from  executive  superintendents. 
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7th.  Hearing  appeals  and  considering  same. 
8th.  Unfinluied  business. 
9th.  Miscellaneous  business. 
10th.  Motions  and  resolutions. 
11th.  Notices. 
This  order  of  business  may  be  suspended  or  changed,  for  that  meeting  only,  by  a 
two-thirds  vote  of  the  members  present  at  any  meeting  of  the  executive  committee. 

The  business  of  the  executive  committee  for  1890  having  been  completed,  the  motion 
to  adjourn  sine  die  was  carried. 

J.  M.  TURNER,  President 
J.  C.  Sterling,  Secretary, 

Acting  president  Fraliek  introduced  the  president-elect,  Hon.  John  T.  Rich,  who 
called  the  newly-elected  committee  to  order. 

The  secretary-elect,  Samuel  Johnson,  called  the  roll,  and  the  following  gentlemen 
answered  to  their  names:  Messrs.  Ball,  Taylor,  Reed,  Kelsey,  Dewey,  Butterfleld, 
Leseiter,  Binds,  J.  P.  Shoemaker,  Smith,  Fifield,  Cole,  Oreen,  Barnes,  Custard,  Ander- 
son, Lookwood,  Fraliek,  Chamberlain,  and  Hyde. 

P^resident  Rich  then  addressed  the  committee  as  follows: 

PRESIDENT  RICH'S  ADRESS. 

QENTL.EMEN  OF  THE  State  Agrioui/tural.  Sogiety — This  society  has  been  in  exist- 
ence more  than  forty  years  and  has  held  forty-two  annual  fairs.  Many  of  the  best 
and  most  patriotic  men  this  State  has  produced  have  served  as  its  officers  and  exhibited 
at  its  fairs.  The  benefit  it  has  been  to  the  State  is  incalculable.  It  has  always  been 
the  people's  fair.  That  it  will  ocmtinue  to  be  useful  in  the  future  is  proven  by  t^e 
results  of  the  past.  It  is  now  permanently  and  appropriately  located  at  the  capital  of 
the  State.  Thefairof  1890  was  in  many  respects  superior  to  any  that  preceded,  and 
the  estimation  in  which  it  is  held  by  the  people  was  shown  by  the  vast  numbers  which 
attended  it  and  by  the  favorable  comments  heard  on  every  hand  from  the  people  and 
bv  the  flattering  comments  of  the  press.  The  weather  was  good  and  the  attendance 
all  that  could  be  reasonably  expected. 

Experience  has  demonstrated  that  very  few  fairs  are  a  financial  success.  The  State 
Agricultural  Society  was  for  a  few  years  exceptionally  successful  in  this  regard.  But 
as  shown  by  President  Turner  in  his  address  last  evening,  for  the  last  few  years  the 
society  has  been  steadily  losing  money.  Notwithstanding  the  successful  fair  held  in 
1890,  the  receipts  fall  short  of  being  sufficient  to  pay  its  premiums,  current  expenses 
and  interest  on  its  debt.  The  buildings  lost  by  fire  must  be  replaced  and  other  Duild- 
ings  and  improvements  are  needed,  and  some  provision  should  be  made  for  the  pay- 
ment of  the  debt.  Even  if  the  generous  proposition  made  by  President  Turner,  that 
he  and  other  liberal  and  wealthy  citizens  of  the  State  would  j^y  the  present  indebted- 
ness, was  done,  yet  the  sooie^  would  be  unable  to  maintain  itself  and  make  the  nec- 
essary improvements,  unless  some  means  are  adopted  to  increase  the  net  revenue. 
While  these  are  not  pleasant  things  to  say,  they  are  stubborn  facts.  This  is  a  body  of 
business  men  and  we  should  meet  this  question  in  a  business  manner. 

The  fair  question  is  not  unlike  every  other  business.  While  it  is  not  intended  to 
accumulate  money,  yet  like  any  other  business,  it  cannot  long  exist  unless  its  income 
emial  its  expenses.  In  view  of  this  situation  you  are  especially  urged  to  carefully  con- 
siaer  how  expenses  can  be  reduced  and  how  receipts  can  be  increased. 

It  is  with  some  hesitation  that  the  following  suggestions  are  made. 

It  is  understood  that  the  discontinuance  of  the  use  of  booth  tickets  worked  satisfac- 
torily and  is  found  of  great  improvement. 

Help  tickets  are  a  source  of  loss  of  revenue  to  the  society,  of  great  annoyance  to 
the  superintendents  having  them  to  issue,  and  the  rule  requiring  them  causes  a  great 
inconvenience  to  exhibitors. 

It  is  believed  that  most  of  these  objections  can  be  overcome  by  the  use  of  a  non- 
transferable badge  or  button  securely  fastened  to  the  lapel  of  the  coat  or  some  other 
convenient  position,  in  such  a  manner  as  to  make  its  removal  impossible  without 
destroying  it.  Then  allow  the  wearer  to  go  and  come  at  will.  These  badges  should 
be  in  the  custody  of  the  superintendent  of  gates,  and  furnished  and  fastened  to  such 
men  as  the  superintendents  in  charge  of  the  several  departments  recommend. 

There  can,  undoubtedly,  be  some  reduction  made  in  the  premium  list,  though  great 
care  should  be  exercised  in  doing  this  that  no  injustice  is  done  any  interest  Any 
wrong  of  this  kind  will  be  sure  to  result  in  a  permanent  injury  to  the  society. 
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Some  reduotion  is,  undoubtedly,  possible  in  current  expenses,  though  for  the  most 
part  the  reports  show  oonsiderable  care  and  strict  economy  in  all  transactions. 

The  number  of  people  reported  in  attendance  at  the  fair  and  the  price  charged  for 
admission  should  show  considerably  larger  gross  receipts  than  were  received.  It  is 
evident  that  for  some  reason  the  society  does  not  get  all  the  money  to  which  it  is 
entitled  under  its  rules.  As  to  the  reason  of  this  I  have  no  means  of  knowing,  but 
the  matter  is  of  sufficient  importance  to  require  the  careful  consideration  of  this 
committee. 

If  any  considerable  number  of  people,  not  entitled  to  do  so,  are  allowed  to  enter  the 
grounds  without  paying,  it  is  not  only  unjust  to  the  society,  but  to  those  who  do  pay 
as  well,  and  no  efforts  should  be  spared  to  correct  the  evil  without  unnecessary  annoy- 
ance to  the  patrons  of  the  fair. 

It  is  believed  that  the  advertising  can  be  done  cheaper  and  at  the  same  time  more 
efficiently  by  uniting  with  the  several  railroad  companies,  whose  lines  run  to  Lansing, 
and  who  are  jointly  mterested  in  the  success  of  the  fair.  Advertising  matter,  properly 
posted  in  railway  stations  by  the  agents,  under  instruction  of  the  proper  officer,  will 
reach  a  large  number  of  people  and  be  more  efficiently  done  than  if  sent  by  this 
society  itself.  • 

In  the  way  of  special  attractions  it  is  believed  that  to  secure  some  man  of  national 
reputation,  who  is  interested  in  and  identified  with  the  agricultural  interests,  to 
deliver  an  address,  will  draw  more  people  than  almost  anything  else  and  at  much  less 
expense  to  the  society.  In  order  to  make  interesting  and  attractive,  a  time  should  be 
fixed  for  it  when  no  other  special  attraction  is  in  progress  and  the  people  comfortably 
seated  on  the  grand  stand.  This  should  be  early  and  widely  advertised,  and  to  very 
many  people  will  be  one  of  the  most  attractive  features  of  the  fair. 

In  making  the  above  suggestions,  it  is  borne  in  mind  that  they  are  made  to  men  of 
long  experience  in  fair  matters  and  it  is  hoped  they  will  be  taken  in  the  spirit  in  which 
they  are  offered,  and  accepted  as  far  as  worthy  and  no  farther. 

It  is  my  desire  to  aid  you,  and  I  earnestly  desire  vour  aid  in  return  to  do  everything 
possible  to  make  the  fair  of  1891  a  success,  financially  and  otherwise. 

President  Rich  appointed  the  following  committees: 

On  rules — Messrs.  Ball,  Kelsey  and  Shoemaker. 

Onpremium  list — Messrs.  Butterfield,  Fifield,  Lessiter,  Hinds,  Lock  wood,' Custard, 
and  Taylor. 

The  secretary  read  a  communication  from  the  secretary  of  the  West  Michigan  Fruit 
Groweis'  Society,  inclosing  a  resolution  recommending  Mr.  Jos.  Lannin  to  fill  vaoanoy 
occasioned  by  the  election  of  Mr.  C.  W.  Young  as  treasurer. 

The  communication  was  laid  on  the  table. 

President  Rich  presented  a  petition  from  residents  of  Clinton  county,  asking  that  Mr. 
Levi  Partlow  be  appointed  superintendent  of  agricultural  hall.  The  petition  was 
received  and  placed  on  file. 

Mr.  Fifield  moved  that  the  chair  appoint  a  committee  of  three  to  open  the  ticket 
boxes  and  examine  the  same.    Carried. 

The  chair  announced  Messrs.  Fifield,  Ball  and  Hyde  as  such  committee,  but  as  their 
duties  called  them  on  other  committees,  they  were  excused,  "and  Messrs.  Chamberlain, 
Barnes,  and  Anderson  named  as  such  committee. 

Mr.  Butterfield  made  a  motion  **  that  no  complimentary  tickets  be  issued  for  fair  of 
1891," 

Mr.  Fralick  moved  to  amend  the  motion  as  follows:  That  only  200  oomplimentaries 
be  sent  out  by  the  president  and  five  by  each  member  of  the  committee. 

Pending  the  motion  to  amend,  the  whole  matter  was  laid  on  the  table. 

Moved  that  the  committee  on  rules  and  premium  list  be  excused.    Carried. 

Mr.  Hyde  offered  the  following  resolution: 

Resolvedf  That  in  the  live  stock  departments  A,  B,  C,  D  and  E,  competition  be 
restricted  to  animals  owned  in  the  State. 

After  some  discussion  and  pending  the  final  vote  the  ayes  and  noes  were  called. 

Ayes— Messrs.  Ball,  Taylor,  Kelsey,  Dewey,  Butterfield,  Lessiter,  Hinds,  J.  P. 
Shoemaker,  Cole,  Green,  Barnes,  Custard,  Anderson,  Lock  wood,  Fralick,  Hyde,  and 
the  President— 17. 

Noes— Messrs.  Fitield  and  Chamberlain— 2. 

On  motion,  the  resolution  relative  to  complimentary  tickets  was  taken  from  the  table. 
The  substitute  of  Mr.  Fralick  to  issue  only  200  oomplimentaries  to  president  and  five 
to  each  member  of  the  committee  was  adopted. 

On  motion  of  Mr.  Hyde,  the  secretary  was  instructed  to  have  the  new  constitution 
printed  in  today's  proceedings. 

A  number  of  members  of  the  Lansing  Driving  Club  waited  on  the  committee,  and 
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through  their  chairman,  Hon.  S.  Ii.  Kilboume,  presented  the  action  of  the  oiub  relative 
to  securing  the  use  of  the  track  on  the  society's  ground& 

Mr.  Hinds  moved  that  the  Lansing  Driving  Club  be  invited  to  present  any  proposi- 
tion thev  may  have  to  make  in  writing  this  evening.    Carried. 

Mr.  Chamberlain  offered  the  following  resolution: 

Resolvedy  That  a  committee  of  three  be  appointed  to  memorialize  the  Legislature  to 
grant  an  appropriation  of  85,000  for  1891,  and  $5,000  for  1892,  to  be  applied  on  the  pay- 
ment of  premiums  at  the  annual  fairs  for  these  years.  <  The  resolution  was  adopted. 

The  committee  then  took  a  recess  until  7  o'clock  P.  M. 


CONSTITUTION    OF    THE    MICHIGAN    STATE    AGRICULTURAL    SOCIETY. 

Article  1.  The  name  of  this  association  shall  be  the  Michigan  State  Agricultural 
Society,  and  its  object  shall  be  to  promote  improvements  m  agriculture  and  its  kin- 
dred arts  throughout  the  State  of  Michigan. 

Art.  2.  The  officers  of  this  society  shall  consist  of  a  president,  vice  president,  secre- 
tary and  treasurer,  who  shall  hold  their  offices  for  one  year,  and  an  executive  committee 
of  twenty  members,  ten  of  whom  shall  be  elected  annually  to  hold  their  office  for  two 
years;  the  term  of  office  to  begin  on  the  second  Monday  in  January  succeeding  their 
election.  All  of  said  officers  shall  be  elected  by  ballot  by  a  majoritjr  vote  of  the  mem- 
bers of  the  society  voting  at  its  annual  meeting,  which  shall  be  held  during  the  week 
of  the  fair,  and  shall  hold  their  offices  for  the  time  named,  or  until  others  are  elected 
or  appointed  in  their  places.  All  ex-presidents  of  the  society  elected  prior  to  1890  and 
the  president,  vice  president,  seoretai^^  and  treasurer,  ex  officio^  shall  be  members  of  tne 
executive  committee.  Within  ten  days  after  any  election  of  officers,  the  secretary  shall 
give  written  notice  to  the  persons  so  elected,  and  each  of  the  persons  so  elected  shall  there- 
upon, within  thirto^  days  after  the  date  of  such  notice,  iile  with  the  secretary  a  written 
acceptance  of  the  office.  In  case  of  neglect  or  refusal  to  do  so  the  office  to  which  he 
was  elected  shall  from  the  time  its  duties  would  commence  be  deemed  vacant,  and  such 
vacancy  shaU  be  filled  by  the  executive  committee,  by  ballot,  at  its  next  annual  meet- 
ing. The  executive  committee  shall  hold  its  annual  meeting  in  the  city  of  Lansing,  on 
the  second  Monday  in  January  of  each  year. 

Art.  3.  The  duties  of  the  president  and  vice  president  shall  be  such  as  usually  per- 
tain to  their  respective  offices,  and  such  as  may  be  prescribed  by  the  order  of  the 
executive  committee,  as  hereinafter  provided. 

Art.  4.  The  treasurer  shall  receive  and  keep  an  accurate  account  of  all  moneys 
belonging  to  the  society,  being  custodian  of  the  tickets  during  the  week  of  the  fair  and 
sell  the  same  from  the  treasurer's  office,  as  visitors  may  require;  he  shall  pay  out  its 
money  only  on- the  order  of  the  executive  committee,  and  at  eaeh  annual  meeting  of 
the  society  he  shall  make  a  full  report  of  its  financial  transactions  and  conditions. 

Art.  5.  The  executive  committee  shall  determine  the  time  for  holding  each  annual 
meeting  and  fair  of  the  society,  and  it  shall  call  that  meeting  and  fair  at  such  times  as 
it  shall  judge  best,  between  the  first  Monday  in  September  and  the  third  Monday  in 
October,  giving  at  least  60  days'  notice  thereof. 

Art.  6.  The  executive  committee  shall  direct  the  money  appropriations  of  the  society 
and  have  control  of  its  property;  it  shall  make  the  necessary  preparations  for  the  annual 
fair,  and  issue  all  proper  public  notices  and  circulars  in  relation  thereto  or  to  the  general 
object  of  the  society.  It  shall  prepare  the  necessary  by-laws  of  the  society,  and  may 
prescribe  such  duties  to  the  other  officers  of  the  society  as  are  not  inconsistent  with 
the  usual  business  of  their  respective  offices;  it  shall  itself  obey  the  instructions  which 
may  be  given  to  it  at  the  annual  meeting  of  the  society,  and  at  the  expiration  of  its 
term  of  service  shall  make  a  full  report  of  its  proceedings. 

Art.  7.  The  executive  committee  shall  appoint,  at  its  annual  meeting,  from  among 
its  members,  a  general  superintendent,  who,  with  the  secretary  and  one  other  member 
to  be  elected  by  the  executive  committee,  shall  constitute  a  business  committee,  of 
which  the  general  superintendent  shall  be  chairman.  The  business  committee  shall 
transact  such  business  as  it  may  be  authorized  to  do  by  the  executive  committee.  The 
chairman  of  the  business  committee  shall  countersign  all  orders  on  the  treasurer  for 
the  payment  of  any  money  directed  by  the  executive  committee,  to  be  paid  for  any 
purpose  except  oraers  for  premiums;  and  the  secretary  shall  keep  an  accurate  account 
of  all  orders  so  drawn. 

Art.  8.    The  secretary  shall  keep  an  accurate  account  of  all  moneys  received  by  him, 
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showing  by  items  the  source  from  whencje  received,  and  such  moneys  shall  be  paid  over 
to  the  treasurer  by  him  without  abatement.  The  secretary  shall  make  a  report  to  the 
society,  at  the  meeting  of  the  executive  committee  next  after  each  annual  meeting  and 
fair  of  the  society,  which  report  shall  state  by  items  all  moneys  received  by  him,  and 
shall  also  state  the  dates  at  which  the  same  were  paid  over  to  the  treasurer,  and  the 
amount  paid  at  each  time.  Such  report  shall  also  show  all  warrants  drawn  on  the 
treasurer,  and  the  specific  purpose  for  which  each  warrant  was  drawn,  and  shall 
also  pjerform  such  other  duties  ^as  the  executive  committee  shall  from  time  to  time 
prescribe. 

Art.  9.  The  officers  and  members  of  the  executive  committee  shall  receive  no  com- 
pensation whatever  for  their  services  (except  the  secretary,  treasurer  and  business 
committee),  but  all  members  of  the  executive  committee,  except  honorary  members, 
shall  be  entitled  to  have  their  actual  necessary  expenses,  while  engaged  in  the  perform- 
ance of  their  duties  as  such,  paid  from  the  treasury  of  the  society.  The  secretary  and 
treasurer  shall  be  entitled  to  such  salary  annually  as  the  executive  committee  shall 
from  time  to  time  fix. 

Abt.  10.  It  shall  be  the  duty  of  the  executive  committee  annually  to  offer  and  award 
premiums  on  such  articles,  nnimals,  productions  and  implements  as  it  may  deem  best 
calculated  to  promote  the  agricultural,  horticultural,  manufacturing,  mining  and  house- 
hold interests  of  the  State,  and  it  shall  also  authorize  the  secretary  to  prepare  a  report 
of  all  transactions  of  the  society  during  the  preceding  year,  embracing  such  valuable 
reports  from  committees,  statements  of  experiments,  cultivation  and  improvement,  pro- 
ceedings of  icounty  societies,  correspondence,  statistics  and  other  matters,  the  pubfioa- 
tion  of  which  will  exhibit  the  condition  of  the  agricultural  interests  of  Michigan,  and  a 
diffused  knowledge  of  which  will,  in  the  judgment  of  the  committee,  add  to  the  pro- 
ductiveness of  agricultural  and  nousehold  labor,  and  therefore  promote  the  f^eneral 
prosperity  of  the  State;  and,  as  soon  as  practicable,  the  committee  shall  transmit  such 
r^)ort  and  abstract  to  the  president  of  the  senate  for  the  use  of  the  legislature. 

Abt.  1L  Any  person  may  become  a  member  of  this  society  for  one  year  by  paying 
one  dollar  into  the  treasury. 

Art.  12.  The  secretaries  of  the  different  county  societies  shall  be  considered  corres- 
ponding secretaries  of  this  society. 

Art.  13.  The  secretary  and  treasurer  shall  give  such  bonds  for  the  faithful  per- 
formance of  their  duties  in  such  sums  as  may  be  determined  by  the  executive  committee. 
Said  bonds  to  be  approved  by  the  president  as  to  form  and  sufficiency  of  sureties,  and 
his  approval  shall  be  indorsed  thereon,  and  such  bonds,  and  the  action  of  the  president 
thereon,  shall  be  reported  to  the  executive  committee  at  its  annual  meeting,  and  shall 
be  subject,  both  as  to  form  and  sufficiency,  to  the  action  of  the  executive  committee, 
and  when  accepted,  shall  be  deposited  with  the  president  for  safe  keeping. 

Art.  14.  This  constitution  shall  be  altered  only  by  a  vote  of  two-thirds  of  the  mem- 
bers present  at  an  annual  meeting  of  the  society.  This  constitution  shall  become 
operative  on  the  second  Monday  in  January,  1891. 


EVENING  SESSION. 

Committee  met  at  7  P.  M.  according  to  recess  taken.    President  Rich  in  the  chair. 
The  Lansing  Driving  Club,  through  its  president  and  secretary,  presented  the  follow- 
ing proposition  to  the  committee: 

To  the  Members  of  the  State  Agricultural  Society: 

GentliEmen — In  accordance  with  your  invitation,  extended  this  afternoon,  the  Lan- 
sing Driving  Club,  by  its  president  and  secretary,  so  authorized  to  do,  make  you  the 
following  proposition:  For  a  three  (3)  years*  lease  of  the  half-mile  track  and  box  stalls 
on  your  grounds  located  in  this  city,  we  will  as  consideration  therefor  put  and  keep  the 
track  and  stalls  in  good  first-class  condition  during  the  three  years,  and  at  a  proper  time 
before  your  annual  fairs  deliver  up  the  track  and  stalls  in  good  condition  for  your  use 
at  your  exhibition;  or,  for  a  five  (5)  years'  lease,  in  addition  to  the  above  to  be  performed 
on  our  part,  we  will  pay  a  yearly  rental  of  one  hundred  ($100)  dollars. 

To  put  this  track  in  what  would  be  called  **good  first-class  condition  *'  would  neces- 
sitate the  covering  of  the  track  with  a  proper  mixture  of  clay,  loam  and  sand  to  a  depth 
of  from  four  to  six  inches,  which  would  cost,  put  on  and  properly  graded,  not  less  than 
one  thousand  ($1,000)  dollars.  We  should  expect,  in  the  event  of  your  acceptance  of 
either  of  our  propositions,  to  do  a  portion  of  tnis  work  the  present  season  and  to  finish 
it  as  early  thereafter  as  our  means  would  permit. 
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Our  objects  in  endeavoring  to  obtain  some  control  and  use  of  this  track  are  twofold; 
we  wish  a  suitable  place  for  training  and  driving  our  young  horses,  and  in  the  second 
place  we,  as  citizens,  have  a  deep  interest  in  the  success  of  our  city  in  all  legitimate 
things.  You  we  consider  a  pBxi  and  portion  of  us,  and  your  success  is  ours.  A  good 
fair  depends  largely  upon  the  speed  aepartment,  and  if  you  have  a  good  track  for  your 
exhibitions  and  races  you  will  have  larger  entries  and  greater  success  in  that  depart- 
ment which  will  result  in  an  increased  revenue. 

The  lease  we  ask  for  is  a  little  out  of  the  usual  line.  The  owner  of  a  house  or  piece 
of  property  usually  puts  the  same  in  good  repair  and  keeps  it  so  at  his  ezjiense  and 
could  occupy  the  property,  if  not  leased,  at  an  advantage.  In  the  present  case  you 
occupy  your  home  but  one  week  in  the  year  and  could  not  to  advantage  occupy  it  longer. 
Our  proposition  for  a  lease  contemplates  the  tenant's  putting'  the  leased  property  in 
shape  to  be  used  by  you  at  your  annual  coming  more  pleasantly  and  profitably. 

All  of  which  is  most  respectfully  submitted. 

M.  L.  COLEMAN,  President 
C.  J.  DAVIS,  Secretary, 

On  motion,  it  was  received  and  referred  to  the  committee  of  the  whole. 

Mr.  Ball  moved  the  appointment  of  a  special  committee  of  five  to  take  this  matter 
under  advisement. 

Carried. 

The  president  appointed  Messrs.  Turner,  Fifield,  Dewey,  Reed  and  Lockwood  as  Buch 
committee. 

Mr.  Turner  was  excused  on  account  of  being  a  member  of  the  Driving  Club,  and  Mr. 
Fralick  was  named  in  his  place. 

Mr.  Hinds  moved  that  die  executive  committee  now  proceed  to  the  election  of  a  gen- 
eral superintendent  and  member  of  the  business  committee  by  ballot. 

The  ballot  resulted,as  follows:  Whole  number  of  votes  cast,  21;  of  which  Mr.  Reed 
received  1;  Mr.  Chamberlain  1;  Mr.  Hinds  8,  and  Mr.  Butterfield  11.  Mr.  Butterfield 
having  received  a  majority  of  all  the  votes  cast  was  declared  duly  elected. 

On  motion,  a  ballot  was  taken  for  a  second  member  of  the  business  committee. 
On  motion,  the  secretary  was  authorized  to  cast  the  ballot  of  the  committee  for 
Mr.  Reed  as  such  member,  and  performed  said  duty,  and  Mr.  Reed  was  declared 
elected. 

The  report  of  the  superintendent  of  Division  Li— Manufactured  Articles,  was 
presented  as  follows: 

To  the  President  and  Members  of  the  Executive  Committee  of  the  Michigan  State 
Agricultural  Society: 

GsirrL^EN — I  beg  leave  to  make  the  following  report  as  superintendent  of  manu- 
factured articles: 

DIVISION   L. 

Class  49,  No.  of  entries  18,  premiums  paid ._ $51  00 

50,  **               4,                  "        0  00 

51,  "             29,                  **        3  00 

52,  "             54,                  "        144  Of 

53,  "             25,                  "        0  00 

54,  "               6,                   "        0  00 


Total  number  of  entries, '136,  premiums  paid $198  00 

Every  available  space  was  taken.    Although  crowded,  we  managed  to  get  along  with 
the  best  of  feeling,  and  so  far  as  I  was  able  to  learn  entire  satisfaction  was  given. 
All  of  which  is  respectfully  submitted. 

M.  P.  ANDERSON, 

Superintendent, 
The  committee  then  took  a  recess  until  9  o'clock  tomorrow  morning. 
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THIRD  DAY. 

Hudson  House,  ) 

Lan9ingf  January  14, 1891,     { 

The  executive  oommittee  resumed  its  session  this  momiDg  pursuant  to  reoess  Toted. 

President  Rioh  in  the  chair. 

Roll   called:    Present— Messrs.  BalL  Reed,  Kelsey,  Dewey,  Butterfield,  Ijessiter, 
Hinds,  J.  P.  Shoemoker,  Fifield,  Cole,  Gard,  Custard,  Lockwood,  Young  and  Fraliok. 

Pending  the  approval  of  the  proceedings  of  yesterday, 

Mr.  Turner  moved  that  the  treasurer's  report  be  re-referred  to  special  oommittee 
appointed  to  settle  with  him. 

Mr.  Ball  moved  to  amend  by  appointing  a  special  oommittee  of  which  Mr.  Turner 
should  be  chairman. 

Amendment  lost 

The  original  motion  was  then  adopted. 

MinjQtes  of  yesterday's  proceedings,  as  amended,  were  approved. 
■    The  committee  to  whom  the  {proposition  of  the  Lansing  Driving  Club  was  referred 
^reported  a  contract  for  the  consideration  of  the  committee. 

On  motion  of  Mr.  Turner  the  report  and  contract  was  referred  to  the  business  oom- 
mittee^with  power  to  act. 

Mr.  Kelsey  requested  permission  to  correct  his  report,  which  was  granted. 

President  Rich  named  Messrs.  Chamberlain,  Fraliok  and  Webber  as  a  committee  to 
memorialize  the  legislature. 

Mr.  Fraliok,  at  his  own  request  was  excused  from  the  committee. 

Mr.  Turner  made  a  report  of  the  number  of  complimentary  tickets  printed  and  the 
manner  in  which  they  were  used. 

Mr.  Hinds  moved  to  amend  the  by-law  relating  to  the  treasurers'  bond  as  follows: 

That  by-law  No.  5  be  amended  by  striking  out  the  figures  $30,000  as  the  sum  required 
in  the  bond  of  the  treasurer  and  the  sum  of  $10,000  be  inserted  instead. 

Adopted  by  a  two-thirds  vote. 

Mr.   Chamberlain  moved  that  we  reconsider  the  vote  taken  to  memorialize  the 
legislature. 

Carried. 

The  question  recurring  on  the  original  motion,  the  resolution  to  memorialize  was 
lost 

The  committee  to  examine  the  ticket  boxes  made  a  partial  report 

Mr.  C.  W.  Young,  treasurer  elect,  presented  his  resignation  as  a  member  of  this  com- 
mittee, which  was  accepted. 

To  the  Executive  Committee  of  the  Michigan  State  Agricultural  Society : 

GsNTiiEMEN — I  hereby  tender  my  resignation  as  a  member  of  said  committee  to  take 
effect  at  this  time. 

Respectfully  yours, 
January  U,  1891.  C.  W.  YOUNG. 

The  committee  proceeded  to  the  election  of  a  member  of  the  committee  to  fill  the 
vacancy  caused  by  the  resignation  of  Mr.  Young. 
Mr.  Turner  nominated  Mr.  Wm.  Boyden. 
Mr.  A.  A.  Wood  was  placed  in  nomination  by  Mr.  Lookwood. 
Mr.  Hodge  was  named  by  Mr.  Kelsey. 
Mr.  Garfield's  name  was  presented  by  Mr.  Butterfield. 
Pending  the  election. 
On  motion  of  Mr.  Hinds,  the  committee  took  a  recess  to  1:30  P.  M. 


WEDNESDAY  AFTERNOON.  t 

The  committee  met  at  1:30  and  proceeded  to  take  an  informal  ballot  for  member  of 
the  executive  committee.  Mr.  Boyden  received  1  votes,  C.  J.  Monroe  7,  Mr.  Steama  % 
Mr.  Hodges  2,  and  Mr.  A.  A.  Wood  1. 

On  a  formal  ballot,  W.  E.  Boyden  was  elected. 
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On  motion  the  oommittee  proceeded  to  ballot  for  a  vice  president  of  the  society. 

Mr.  Fralick  moved  that  the  secretary  be  instructed  to  cast  the  ballot  of  the  society 
for  Greo.  W.  Phillips  for  vice  president  for  the  ensuing  year.  The  secretary  having 
performed  that  duty  Mr.  Phillips  was  declared  elected. 

Mr.  Anderson  the  chairman  of  the  finance  committee  for  1890,  was  requested  to  state 
the  financial  condition  of  the  society. 

Mr.  Anderson  presented  the  following  report: 

PREMIUM  CHECKS  1890  UNPAID. 

Ho,  57,  W.  K.  Sexton $U8  €0 

«l,  G.  B.  Smith 60  00 

88.  Dean 15  00 

154.Whitmore 20  00 

161 4  00 

186 3  00 

223 150 

333 • 100 

385 25 

381 1  25 

884 ^ 100 

388 ! 50 

415 _• 0  25 

428 5  00 

429 4  00 

430 _ 3  00 

lOordere $28S  70 

BUSINESS  ORDERS  UNPAID. 

1*0.      8 119  30 

200 50  00 

$60  30 

Total  orders $803  00 

Indebtedness  at  bank 17,878  81 

•*     "     255  28 

Order  to  Mr.  Dean,  treasurer 122  98 

Total $18,554  97 

Mr.  Gard  presented  his  report  on  swine  as  follows: 

To  the  President  and  Executive  Committee  of  the  Michigan  State  Agricultural  Society : 

Gentlemen — I  herewith  submit  a  report  of  Division  D,  swine,  exhibited  at  the  forty- 
second  annual  fair  of  the  Michigan  State  Agricultural  Society,  held  at  the  city  of  Lan- 
sing, commencing  on  the  8th  day  of  September,  1890. 

The  total  number  of  entries  in  this  division  were  371;  last  year,  291.  The  several 
classes  were  represented  as  follows:  Poland  Chinas,  106;  Essex,  63;  Berkshiree,  59; 
Chester  Whites,  54;  Suffolks,  Victorias  and  small  Yorkshires,  73;  Duroc  Jerseys,  11; 
fat  hogs,  5.  The  amount  of  premiums  offered  was  $1,201.  The  amount  paid  was 
f  1,077.  Number  entered  and  not  exhibited,  28,  to  wit:  A.  F.  Wood,  7  Essex;  C.  A. 
Limbeck,  6  Poland  Chinas,  and  S.  H.  Todd,  15  Chester  Whites.  The  exhibition  was 
the  largest  known,  in  numbers  and  in  quality— as  good,  if  not  better  than  that  of 
any  previous  State  Fair. 

I  would  recommend  that  an  awning  be  put  up  at  the  south  ends  of  the  pens,  also  on 
the  west  sides  to  keep  the  sun  from  shining  in  upon  the  swine  conftn^  therein.  The 
expense  will  be  small  and  the  comfort  of  the  pigs  secured. 

All  of  which  is  respectfully  submitted. 

M.  J.  GARD, 

Superintendent 

Mr.  Turner  made  a  motion  to  reconsider  the  vote  by  which  the  report  of  the  finance 
oommittee  was  adopted  yesterday.    Carried. 

The  question  being  on  the  adoption  of  the  report,  it  was  tabled. 

Mr.  Turnerpresented  the  following  resolution,  which  was  adopted: 

Resolvedy  That  the  finance  oommittee  be  and  is  hereby  instructed  to  disallow  the 
amount  placed  to  the  credit  of  A.  J.  Dean,  late  treasurer,  for  business  order  No.  199, 
dated  November  3, 1890,  covering  his  claim  for  book-keeper  for  two  years,  amounting 
to  1800. 

Mr.  Anderson  presented  this  report  of  the  special  finance  oommittee: 

Your  oommittee,  under  instructions,  beg   leave   to   report  that  having  received 

information  that  order  No.  199,  payable  to  A.  J.  Dean,  for  $800,  which  was  credited  to 

^e  treasurer  in  settlement  with  him  by  this  oommittee  was  not  a  lep^al  claim,  and  the 

Account  for  which  it  was  drawn  was  not  authorized  by  the  executive  committee;  we 
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therefore  recommend  that  this  oredit  be  not  allowed  and  that  we  find  the  treasurer 
indebted  to  the  society  in  the  sum  of  ei^^ht  hundred  dollars. 

W.  P.  ANDERSON, 
L  H.  BUTTERFIELD, 
WILLIAM  BALL, 

Committee, 
Mr.  Hinds  offered  the  following  resolution: 

Resolved,  That  the  sum  of  four  hundred  dollars  is  hereby  appropriated  and  allowed 
to  the  late  treasurer  of  this  society,  Mr.  A.  J.  Dean,  for  salary  of  book-keeper  for  the 
year  1889,  and  the  business  committee  are  hereby  instructed  to  draw  a  business  order 
for  that  amount. 
The  ayes  and  nays  were  called  for. 

Messrs.  Reed,  Kelsey,  Dewey,  Butterfield,  Lessiter,  Hinds,  J.  P.  Shoemaker,  Fifiel^ 
Cole,  Gard,  Barnes,  Young,  Turner,  Chamberlain,  Ball,  Anderson  and  Lockwood  votea 
no.    Ayes — none. 

Mr.  Hinds  presented  the  follqwing  resolution,  which  was  loftt  by  a  yea  and  nay  vote^ 
as  follows: 

Resolved,  That  the  sum  of  four  hundred  dollars  is  hereby  appropriated  and  allowed 
to  the  late  treasurer  of  this  society,  Mr.  A.  J.  Dean,  for  salary  of  book-keeper  for  the 
year  1890,  and  the  business  committee  are  hereby  instructed  to  draw  a  business  order 
for  that  amount. 

Noes— Messrs.  Reed,  Kelsey,  Dewey,  Butterfield,  Lessiter,  Hinds,  J.  P.  Shoemaker,. 
Fifield,  Cole,  Gard,  Barnes,  Anderson,  Lookwood,  Young,  Turner,  Chamberlain  and  Ball. 
Ayes — none. 

Mr.  Turner  moved  the  adoption  of  the  following  resolution: 

That  the  business  committee  are  hereby  instructed  to  make  demand  on  late  Treasurer 
A.  J.  Dean  for  $800,  and  take  such  further  steps  as  may  be  found  necessary  to  recover 
said  amount,  and  cover  the  same  back  into  the  treasury  of  this  society,  and  said  com> 
mittee  may  supply  counsel  if  it  should  be  necessary. 

The  resolution  was  unanimously  adopted. 

Mr.  Anderson  moved  the  adgption  of  the  following  resolution: 

That  the  treasurer,  A.  J.  Dean,  be  directed  to  return  to  this  committee  all  books  and 
other  papers  belonging  to  the  Michigan  State  Agricultural  Society  forthtvith. 

The  resolution  was  unanimously  adopted. 

Mr.  Chamberlain,  chairman  of  the  committee  to  examine  ticket  boxes,  reported  that 
the  committee  had  performed  that  duty,  and  they  were  instructed  to  burn  the  tickets, 
which  duty  was  performed  in  the  presence  of  the  fuU  committee. 

The  committee  then  took  a  recess  until  7  o'clock  P,  M. 


EVENING  SESSION. 

The  committee  was  called  to  order  at  7:30  P.  M.  by  Acting  President  Ball,  and  on 
motion  of  Mr.  Fifield  took  a  recess  until  8:30  to  enable  some  committees  to  complete 
their  reports. 

At  8:30  the  committee  resumed  its  work.  President  Rich  in  the  chair. 

Mr.  Barnes  moved  that  the  secretary  be  authorized  to  bum  the  tickets  remaining  in 
the  boxes  at  the  fair  grounds.    Carried. 

Mr.  Turner  offered  the  following: 

Resolved,  That  inasmuch  as  the  report  of  the  treasurer  and  finance  committee,  as  it 
came  from  the  printer  this  morning,  contains  numerous  errors,  that  the  secretary  and 
business  committee  are  hereby  authorized  to  make  all  necessary  corrections  as  soon  as 
authentic  data  can  be  procured  from  Treasurer  Dean,  and  thus  correct  and  perfect  our 
records. 

Carried. 

Mr.  Chamberlain  offered  the  following: 

Resolved,  That  the  business  committee  be  and  is  hereby  instructed  to  opnfer  witli 
the  State  Board  of  Agriculture  and  ascertain  if  accommodations  can  be  had  at  their 
reom  in  the  capitol  for  the  secretary's  office,  and  if  no  arrangement  can  be  made  there 
that  the  business  committee  rent  a  suitable  office  in  the  city  of  Lansing  for  th^ 
secretary. 

Mr.  Butterfield  reported  that  the  committee  on  revision  of  premium  list  had  completed 
its  work  and  Mr.  Hinds  made  the  report  of  the  committee. 
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The  changes  from  the  last  year's  list  are  mainly  the  following: 

Diyision  A,  classes  1, 2, 3, 4,  5,  and  6,  have  sweepstakes  premiums  stricken  out  and 
premiums  are  reduced  in  three-year-old  cow  and  heifer  classes. 

Division  A,  class?,  premiums  are  reduced,  and  in  class  8  (fat  cattle),  steers  3  years  old 
and  under  4,  is  stricken  out.  Class  9,  grand  sweepstakes  for  dairy  cows,  the  class  under 
three  years  old  is  stricken  out  and  the  test  is  for  two  day& 

Special  prizes  to  encourage  dairy  qualities  in  Shorthorns  offered  by  American  Short- 
horn Breeders'  Association: 

For  the  cow  3  years  old  and   over  making  the  most  butter  in  a  two  days' 

test  on  the  fair  grounds $100  00 

2d  ditto 50  00 

CONDITIONS. 

Pint.  That  she  mast  be  a  characteristic  Shorthorn  cow  in  form  and  color,  whose  pedigree  has  already 
been  recorded  or  accepted  for  record  in  the  A.  H.  B. 

Second.   That  Shorthorns  be  permitted  to  contest  for  sweepstakes  preminmswith  other  dairj  bieeds. 

TMrd,    That  the  competition  be  limited  to  the  State  in  which  the  prize  is  offered. 

Fmirtk.  That  if  in  the  opinion  of  the  oomn4ttee  the  resnlt  be  onworthy,  no  premium  shall  be 
swuded. 

Fifth.   That  these  requirements  be  printed  in  the  prize  list. 

In  divison  B  the  committee  recommend  that  $2,500  be  appropriated  for  the  speed 
department,  and  that  a  committee  of  two  members  of  the  executive  committee  be 
appointed  to  confer  with  other  fair  associations  to  arrange  a  trotting  circuit  for  the 
fairs  of  189L  Class  12,  division  B,  is  stricken  out  by  the  committee.  Standard  bred 
roadsters,  class  20  in  old  list,  is  numbered  ten  in  the  report,  and  adds  a  brood  mare  class 
and  also  a  class  for  young  mares  and  stallions.  Glass  19,  old  list  (in  report  11),  embraces 
mares  or  geldings  not  standard  bred,  and  adds  two  classes  of  pairs  of  3  and  4  year  olds. 
Pairs  must  be  of  the  same  sex.  This  last  proviso  also  applies*  to  class  18  (old  list),  which 
is  changed  by  striking  out  pair  of  matched  carriage  horses  under  16  hands,  4  years  old 
or  over.  Horses  for  all  work,  in  3  and  4  year  old  pairs,  must  weigh  1100  and  1200  pounds 
respectively  Cleveland  bays  are  made  a  separate  class,  and  mare  4  i^ears  old  or  over, 
without  colt,  is  stricken  out  In  sweepstakes  for  stallions  with  five  colts  of  his  own  get, 
the  thoroughbred  and  all  work  are  stricken  out 

In  division  C  the  sweepstakes  classes  are  stricken  out.  Class  28  reads  for  merinoes 
ineligible  to  record. 

In  division  D,  sweepstakes  for  boar  and  4  of  his  get  is  stricken  out  of  all  classes. 

Division  £.    The  premium  in  each  case  $2.00  for  Ist,  and  $1.00  for  all  2d  premiums. 

Divisions  F  and  G  same  as  last  year. 

Division  H  changed  by  making  premium  on  display  of  extracted  honef  $10.00 1st 
premium,  and  $5.00  2d  premium. 

Divisions  I,  J,  E  same  as  in  last  premium  list 

Division  L.  The  premium  on  sole  leather  reduced  to  $10.00  1st  premium,  and  $5.00 
for  2d  premium. 

Division  M  same  as  in  last  list 

Division  N  reports  for  collection  of  oil  paintings,  not  less  than  forty  in  number,  1st 
premium  $75.00,  2d  premium  $50.00, 3d  premium  $25.00,  and  reduces  the  1st  premium 
in  man^  classes. 

Divisions  O  and  P  same  as  last  year. 

Division  R.    Class  1,  premiums  reduced  to  $25.00  for  1st,  and  $15.00  for  2d  premium. 

R.  Class  2,  same  classification,  but  premiums  reduced  in  first  instance  to  ^.00  1st, 
and  $20.00  2d,  and  in  second  instance  1^.00  1st,  and  $15.00  second, 

R.  Single  plates  of  fruit  A  new  classification  now  reported,  which  adds  a  large 
number  of  varieties  not  heretofore  embraced  in  premium  list 

Upon  motion,  the  report  of  the  oommitte  was  adopted  as  a  whole. 

The  vote  to  adopt  the  report  was  reconsidered  and  the  following  amendment  made 
on  motion  of  Mr.  F^field: 

That  the  male  and  his  get  in  cattle,  sheep  and  swine  classes  be  restored  to  the  list 
and  a  diploma  awarded. 

The  report  as  amended  was  adopted, 

Mr.  Eeisey,  for  the  committee  on  by-laws  and  rules,  made  a  report  recommending 
the  rules  of  last  year  with  the  following  changes: 

By-law  No.  5  is  changed  so  that  the  penalty  of  the  bond  of  the  secretary  and  treas- 
urer shall  be  in  such  amounts  as  shcQl  be  determined  by  the  executive  committee 
from  vear  to  year. 

By-law  No.  8  is  stricken  out 

Section  10  of  rule  II,  is.  stricken  odt 

Sections  2  and  3,  rule  VIII.,  to  be  stricken  out  if  the  plan  of  using  coin  in  place  of 
tickets  is  adopted,  and  the  provisions  of  that  plan  inserted.  /^^  j 
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Section  1,  rule  IX.,  is  amended  to  read  **  Competition  in  all  departments,  except  liT» 
stock,  open  to  the  world." 

Section  4,  same  rule,  provides  that  all  entries  in  divisions  A,  B,  C,  D,  E  and  I  shaU 
be  made  ten  days  prior  to  the  fair. 

Section  6  of  same  rule,  makes  it  the  duty  of  the  superintendents  to  rule  out  any 
animals,  instead  of  the  duty  of  judges  as  now. 

Part  1  of  section  15  is  replaced  by  the  following  new  rule  adopted  by  the  executive 
committee: 

Only  200  oonplimentaries  shall  be  sent  out  by  the  president  and  five  by  each  member 
of  the  executive  committee. 
.  Parts  2  and  3  of  section  15  is  replaced  by  the  following: 

For  the  convenience  of  exhibitors  having  stock  or  other  exhibits  which  require  their 
constant  care  and  attention  and  for  the  use  of  necessary  attendants  in  care  of  the  same, 
there  will  be  furnished  by  the  superintendent  of  each  department,  on  the  first  day  of 
the  fair,  a  suitable  badge  for  admission  at  the  gate,  in  such  form  as  may  be  decided 
upon  by  the  president  and  business  committee. 

Section  9,  rule  XIII.,  as  reported  will  read  as  follows: 

All  anunals  shown  in  this  division  must  have  been  in  Michigan  and  owned  and  in 
Iiossession  of  the  exhibitor  for  three  months  previous  to  the  first  day  of  the  fair.  This 
rule  applies  to  all  live  stock. 

The  report  was  adopted. 

Mr.  Butterfield  moved  that  the  committee  on  transportation  and  speed  premiums 
report  to  the  secretary  by  the  15th  of  May,  so  that  he  may  be  prepared  to  get  the  premium 
list  out  by  the  1st  of  June. 

Carried. 

Mr,  Chamberlain  moved  the  time  for  the  fair  be  fixed  for  the  third  Monday  in  Sep- 
tember.   Pending  the  motion,  the  matter  was  referred  to  the  business  committee. 

Mr.  Chamberlain  moved  that  the  salary  of  the  secretary  for  the  ensuing  year  be  on* 
thousand  dollars  ($1,000). 

On  demand  of  Mr.  Dewey,  the  yeas  and  nays  were  called. 

Messrs.  Ball,  Reed,  Kelsey,  Dewey,  Butterfield,  Lessiter,  Hinds,  Shoemaker,  Smith, 
Fifield,  Gard,  Barnes,  Custard,  Lockwood  and  Rich  voting  no;  Messrs.  Chamberlain, 
Turner,  Anderson  and  Young  voting  aye. 

Mr.  Hinds  moved  that  the  secretary's  salary  be  fixed  at  one  thousand  dollars  for  the 
coming  year  and  that  the  secretary  furnish  his  own  assistance  in  the  office. 

Carried. 

Messrs.  Anderson,  Smith  and  Burrington  were  appointed  a  finance  committee. 

It  was  moved  that  the  treasurer  of  this  society  be  and  is  hereby  instructed  to  pay 
out  of  the  first  moneys  coming  into  his  hands  as  treasurer,  whatever  notes  or  indebt^ 
edness  and  interest  thereon  that  the  business  committee  may  find  it  necessary  to 
execute  or  incur  to  carry  the  affairs  of  this  society  from  this  date  to  dose  of  next  exhi- 
bition, and  also  the  amount  of  the  overdraft  reported  at  Ingham  County  Savings 
Bank,  $255.23,  and  note  of  $4,173.31  executed  by  said  committee  during  fall  or  winter 
of  1890,  in  settlement  of  the  overdraft  caused  since  the  fair  of  1890  at  said  bank  in 
payment  of  business  orders  and  premium  checks. 

Carried. 

Mr.  Anderson  moved  that  the  rule  referring  to  tickets  should  be  amended  Jby  using 
coin  instead  of  tickets,  and  that  the  president,  treasurer  and  superintendent  of  gates 
arrange  for  such  change. 

Adopted. 

The  committee  then  took  a  recess  untill  8:30  tomorrow  morning. 


FOURTH  DAY. 


Hudson  House,  > 

Lansing,  January  15,  1891,    ) 
The  executive  committe  was  called  to  order  by  President  Rich  at  8:30. 
Roll  call  showed  a  quorum  present. 

Mr.  BaU  moved  that  the  secretary  be  instructed  to  draw  an  order  for  $20,  premium 
due  G.  C.  Smith  of  Eagle,  on  Jersey  Bull,  in  3-year-old  class. 
Carried. 

Mr.  Hinds  moved  that  the  speed  department  be  stricken  out. 
Carried. 
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Mr.  Lessiter  moved  that  the  rule  reetrioting  live  stock  exhibits  to  Michigan  do  not 
apply  to  the  speed  department. 

Carried. 

Mr.  Kelsey  moved  that  the  claim  of  W.  S.  Abels  for  services  rendered  on  police  force 
in  1889  be  allowed  at  $6. 

Carried. 

President  Rich  announced  the  following  committees: 

Transportation — Messrs.  Turner,  Hinds  and  Johnson. 

l?H*nanoe— Messrs.  Anderson,  Smith  and  Burrington. 

jReceph'on— Messrs.  Hyde,  Chamberlain  and  Phillips. 

Prewtttww— Messrs.  Butterfield,  Fifield,  Lessiter,  Lockwood,  Custard,  Hinds  and 
Taylor. 

Kulea—HLeaaTB,  Ball,  Kelsey  and  Shoemaker. 

Pro-am— Messrs.  Pifield,  Ball  and  Hinds. 

Printing  and  advertising— yLeeare,  Green,  Johnson,  and  Turner. 

General  superintendent— I.  H.  But|;erfield,  Fort  Huron. 

Chief  marshal  — H.  H.  Hinds,  Stanton. 

President  Rich  announced  the  following 

EXECUTIVE  SUPERHrrENDENTS. 

Cattle— Wm.  Ball.  Manufactures— M,  P.  Anderson. 

J7or«e8— Eugene  Fifield.  Music— 3.  P.  Shoemaker. 

She^^Q.  W.  Barnes.  Art-^,  P.  Shoemaker. 

Swine^oYm  Lessiter.  Needlework— ^^nrj  Pralick. 

Poultry— C,  E.  Lockwood.  Miscellaneous— Vf .  M.  Bwden. 

Agriculture— 3.  Q.  A.  Burrington.  Children's  department— Oienrj  Fralick. 

i^try— John  Cole.  Horticulture — F.  H.  Smith. 

Bees  and  honey— 'Wm.  Chamberlain.  Forage— K,  T^lor. 

Implements — James  A.  Green.  PoKce— N.  J.  Kelsey. 

Vehicles— 1&,  J.  Gard.  Oates—U,  R  Dewey. 

Machinery— Vf,  P.  Custard. 

The  president  appointed  Messrs.  Fifield  and  Hinds  as  a  special  committee  on  speed 
tests. 

Mr.  Butterfield  moved  that  the  president  act  with  the  committee  on  transportation. 

Carried. 

The  secretary  was  instructed  to  correspond  with  the  officers  of  the  Detroit  Exposition 
in  order  that  the  united  action  of  the  fair  organizations  may  secure  favorable  trans- 
portation rates. 

The  following  resolution  was  offered: 

Resolved^  That  the  matter  of  havin|(  a  lunch  room  for  the  members  of  the  committ<^ 
during  the  fair  be  referred  to  the  busmess  committee  for  decision. 

Carried. 

It  was  moved  that  the  business  committee  be  discharged  from  the  further  considera- 
tion of  fixing  the  time  for  the  next  fair.  The  committee  made  its  report  and  was 
diBcharged. 

The  motion  was  then  made  to  amend  the  resolution  of  Mr.  Chamberlain  to  fix  the 
date  of  the  fair  of  1891  for  the  third  Monday  in  September,  by  inserting  in  place  of  the 
third  Monday  in  September,  the  7th  day  of  September.  The  amendment  prevailed  and 
the  resolution  so  amended  was  adopted. 

The  business  committee  was  authorized  to  make  the  necessary  arrangemento  for 
holding  the  coming  fair. 

Mr.  Butterfield  moved  the  adoption  of  the  following  resolution: 

Resolved,  That  Mr.  C.  W.  Young,  treasurer  of  this  societv,  be  directed  to  take  such 
Btei>s  as  may  be  found  necessary  to  seeure  possession  of  the  books,  papers  and  other 
property  of  this  society  now  in  the  hands  of  ex-Treasurer  A.  J.  Dean. 

C&rried. 

The  following  motion  was  made: 

That  the  secretory  be  and  is  hereby  directed  to  call  on  the  late  Secretary  Sterling  for 
all  books,  papers,  archives  and  other  property  in  his  possession  belonging  to  this  society, 
and  that  the  same  shall  be  suitebly  arranged  ana  stored  by  the  secretory  in  the  new 
quarters  to  be  provided  by  the  business  committee. 

Carried. 

The  committee  then  adjourned  sine  die. 

JOHN  T.  RICH, 

President 
Samihel  Johnson, 

Secretary.  ^  j 
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V 

MEETINGS  OF  THE  EXECUTIVE  COMMITTEE  HELD  DURING  THE  FAIR. 

The  ooinmittee  was  called  to  order  at  the  office  of  the  society  by  President  Rich. 

Present— Messrs.  Reed,  Butterfield,  Lessiter,  Hinds,  Anderson,  Gard,  Barnes,  Fifield, 
Custard,  Ball,  Kelsey,  Dewey,  Shoemaker,  Smith,  Boyden,  Cole. 

The  minutes  of  the  last  meeting  (winter  meeting)  were  approved  without  reading. 

The  president  reported  vacancies  in  the  list  of  executive  superintendents  occasioned 
by  the  death  of  Henry  Fralick,  the  sickness  of  J.  Q.  A.  Burrington  and  the  inability  to 
serve  of  Mr.  Taylor  and  announced  that  he  had  appointed  Henrv  S.  Fralick  superinten. 
dent  of  needle  work  and  children's  departments,  W.  E.  Boyden  of  forage  and  C.  E. 
Lockwood  of  agricultural  hall. 

The  chairman  of  the  business  committee  reported  the  action  of  the  committee  in 
furnishing  crop  correspondents  with  tickets  of  admission,  through  the  Secretary  of  State. 

The  report  and  action  were  approved. 

The  renters  of  booths  were  granted  the  privilege  of  addressing  the  committee  in 
regard  to  admission  to  the  ground. 

Mr.  Reed  moved  that  the  church  societies  have  the  privilege  of  entering  the  grounds 
^ith  provisions  at  all  hours  of  the  day.    The  motion  was  lost. 

Mr.  Hinds  moved  that  in  all  cases  where  money  was  collected  on  Monday  from 
exhibitors,  the  same  shall  be  refunded,  if  the  superintendent  of  the  departonent  in 
which  the  exhibitor  is  showing,  so  recommends.    The  motion  prevailed. 

On  motion  of  Mr.  Reed  it  was 

Resolved,  That  membership  tickets,  with  or  without  coupons,  be  received  for  admis- 
sion up  to  Tuesday  noon,  the  ticket  to  be  presented  by  the  member  whose  name  it 
bears. 

On  motion  of  Mr.  Butterfield,  it  was 

Resolved^  That  those  who  have  made  entries  in  the  bicycle  races  be  admitted  to  the 
grounds  on  Friday,  properly  vouched  for  by  the  local  committee. 

The  secretary  presented  a  communication  from  Hon.  S.  H.  Row,  local  committee, 
asking  the  compliment  of  half  fare  admission  for  the  members  of  the  20th  Michigan 
Infantry. 

On  motion  of  Mr.  Hinds,  it  was 

Resolved,  That  the  veteran  members  of  the  20th  regiment  of  Michigan  volunteers, 
be  admitted  to  the  fair  on  Wednesday,  at  the  25  cent  turnstile:  Provided^  they  are  wear- 
ing the  association  badge. 

A  request  from  the  railroad  agents  for  single  admission  tickets  for  their  employes 
was  referred  to  the  business  committee,  with  power  to  act. 

Mr.  Ball  moved  that  the  live  membership  tickets  of  the  Central  Michigan  Agricult- 
ural Society  be  recognized  for  admission  to  the  holders.    Lost. 

Mr.  Dewey  called  attention  to  the  wording  of  the  complimentary  tickets,  and  moved 
that  only  one  lady  and  one  gentleman  be  admitted  on  each  ticket.  Mr.  Reed  moved  to 
amend,  to  allow  two  ladies  admission  on  complimentary  ticket.  Amendment  lost,  and 
Mr.  Dewey's  motion  carried. 

The  superintendent  of  police  was  instructed  to  admit  those  persons  entered  in  the 
bicyle  races  to  the  grounds  after  6  o'clock  for  practice  on  the  track. 

Mr.  Ball  asked  for  instructions  in  reference  to  class  8,  fat  cattle. 

Mr.  Lessiter  moved  that  *' herds  of  fat  cattle"  be  construed  to  include  heifers. 

On  motion  of  Mr.  Fifield,  it  was 

Resolved,  That  the  2:20  race  be  allowed  to  fill:  Provided,  there  are  5  to  enter  and  3  to 
start. 

The  method  of  allowing  teams  to  enter  at  the  gates  with  provisions,  prior  to  9  o'clock 
A.  M,  was  left  with  the  business  committee. 

On  motion  of  Mr.  Anderson  it  was 

Resolved,  To  hold  a  society  caucus  on  Wednesday  evening,  at  8  o'clock,  for  nomina- 
tion of  candidates  for  office. 

R.  L.  Hewitt,  John  McKay  and  S.  L.  Kilboume  were  elected  judges  of  election. 

The  crop  correspondents'  office  was  designated  as  the  place  for  holding  the  election. 

Adjourned  to  Tuesday  evening,  at  7:30  o'clock. 

Tuesday,  September  8,  the  committee  met  at  the  office  of  the  ^society  at  7:30  P.  M. 
President  Rich  in  the  chair.    Quorum  present. 

President  Rich  presented  the  re<3^uest  of  Superintendent  Gk)wer  of  the  Reform  School, 
for  free  admission  for  the  boys  during  the  fair.    Request  granted. 
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Mr.  Ball  presented  a  request  from  an  exhibitor,  that  he  be  allowed  to  show  a  herd 
for  sweepstakes  without  bull.'*  Request  denied. 

On  motion  of  Mr.  Butterfie)4  a  committee  of  three  was  appointed  to  prepare  suitable 
resolutions  in  memory  of  Hon.  Henry  Fraliok  and  Joseph  M.  Sterling,  member  and 
ex-member  of  the  committee  respectively,  who  have  died  during  the  year. 

The  president  appointed  Messrs.  Butterfield,  Phillips,  and  J.  P.  Shoemaker  such  com- 
mittee, and  they  were  requested  to  report  at  the  winter  meeting. 
D  Adjourned,  subject  to  the  call  of  the  president 

"  Wednesday  evening,  September  9,  the  society  met  pursuant  to  published  notice,  in 
the  council  chamber  of  Lansing,  at  7:30  P.  M.    G.  W.  Bement  wap  made  chairman  and 
I.  H.  Butterfield,  secretary. 
The  following  names  were  placed  in  nomination: 
For  President— John  T.  Rich  of  Lapeer  Co, 
Vice  president—G.  W.  Bement  of  Lansing. 
Treasurer— C.  W.  Young  of  Van  Buren  Co. 
Secretary — Samuel  Johnson  of  Lansing. 

Members  of  the  executive  committee— Eugene  Fifield  of  Bay  Co.,  F.  P.  Latta  of 
Calhoun  Co.,  H.  H.  Lamed  of  Lansing,  M.  J.  Gard  of  Cass  Co.,  L.  W.  Barnes 
of  Shiawassee  Co.,  W.  P.  Custard  of  St.  Joseph  Co.,  L.  B.  Townsend  of  Ionia 
Ca,  M.  P.  Anderson  of  Midland  Co.,  C.  E.  Lockwood  of  Macomb  Co.,  W.  E. 
Boyden  of  Washtenaw  Co. 
Adjourned. 

The  executive  committee  mlBt  in  the  office  of  the  society,  September  11,  at  8:30  P.  M., 
President  Rich  in  the  chair.    Quorum  present. 
The  following  communication  was  received  from  the  Secretary  of  State. 

Lansing,  September  11, 1891, 

Hon,  John  T,  Rich,  President  State  Agricultural  Society  t 

Deab  Sib— I  have  the  honor  to  report  that  in  acceptance  of  the  courtesy  of  the 

society,  granting  free  admission  to  crop  correspondents  to  the  fair  of  1891,  I  received 

from  the  secretsury  of  the  society  500  tickets;  have  issued  172  tickets,  and  herewith  return 

the  balance,  328. 

With  most  hearty  thanks  for  your  kindness  alike  to  correspondents  and  myself,  I  am 

Very  respectfully, 

DANIEL  E.  SOPER, 

Secretary  of  State. 
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OFFICIAL  LIST  OF  PBEMIUMS  AWABDED  AT  THE  FORTY- 
THIRD    ANNUAL   FAIR    OF    THE    MICHIGAN    STATE 
AGRICULTURAL    SOCIETY,    HELD    AT    LANSING, 
SEPTEMBER    7,    8,    9,    10,    AND    11,    1891. 


DIVISION  A. 

CLASS  1-SHOBTHORNS. 

Best  bull,  3  years  old  or  over,  John  Leesiter,  Ck>le tSO  00 

2d  do.,  «l  as.  M.  Turner,  liansing 15  00 

3d  do.,  N.  J.  Steele,  Ionia. 10  00 

Best  bull,  2  years  old,  Jas.  M.  Turner 20  00 

2ddo.,  C.  E.  Wakeman,  Pontiao 15  00 

3ddo.,Wm.Gaffney,BayCity .    10  00 

Best  bull,  1  year  old,  J.  S.  Crosby,  Greenville 15  00 

2d  do.,  Jas.  M.  Turner 10  00 

3d  do.,  Bray  Bros.  &  Loomis,  St  Johns _ 5  90 

Best  bull  calf,  John  Lessiter 12  00 

2d  do,,  Wm.  Gaflfney,  Bay  City 8  00 

3d  do.,  Jas.  M.  Turner 5  00 

Best  oow,  4  years  old  or  over,  John  Lessiter 20  00 

2d  do.,  J.  S.  Crosby 15  00 

3d  do.,  Wm.  Gaffney 10  00 

Best  oow,  3  years  old,  Jas.  M.  Turner 15  00 

2ddo.,  tfohn  Lessiter 12  00 

3d  do.,  Jas.  M.  Turner 10  00 

Best  heifer,  2  years  old,  Jaa  M.  Turner 12  00 

2d  do.,  John  Lessiter 10  00 

3d  do.,  J.  S.  Crosby 8  00 

Best  heifer,  1  year  old,  do 12  00 

2ddo.,  Jas.  M.  Turner 8  00 

3ddo.,  Wm.  Gaffney 5  00 

Best  heifer  calf ,  do 10  00 

2d  do.,  do 7  00 

3d  do.,  Jas.  M.  Turner 5  00 

Beet  herd,  Jas.  M.  Turner t •_ 35  00 

2d  do.,  John  Lessiter 25  00 

3d  do.,  J.  S.  Crosby 20  00 

H.  T.  PHELPS,  Dexter,  Judge. 

CLASS  2-DBVON8. 

Best  bull,  3  years  or  over,  M.  Longmuir,  Pontiao $20  00 

2d  do.,  R.  G.Hart,  Lapeer 15  00 

3d  do.,  E.  T.  Doney,  Jackson 10  00 

Beet  bull,  2  years  old,  M.  Longmuir 20  00 

2d  do.,  H.  L.  Carrier,  Brookfield 15  00 

Best  bull,  1  year  old,  E.  T.  Doney 15  00 

Best  bull  calf,  M.  Longmuir 12  00 

2d  do.,  H.  L.  Carrier 8  00 

3ddo.,E.T.  Doney _.  5  00 

Best  cow,  4  years  old  or  over,  M.  Longmuir ^ 20  00 

2ddo.,  RaHart 16  00 

3d  do.,  M.  Longmuir 10  00 
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Best  cow,  3  years  old,  do $15  00 

2ddo.,R.G.  Hart 12  00 

3ddo.,  H.  li.  Carrier 10  00 

Beet  heifer,  2  years  old,  M,  Longmuir - 12  00 

2d  do.,  H.  L.  Carrier 10  00 

3d do^  E. T.  Doney :..i 1 8  00 

Best  heifer,  1  year  old,  H.  Ll  Carrier 12  00 

2ddo.,M.  Liongniuir 8  00 

3ddo.,R.  G.  Hart 5  00 

Best  heifer  calf,  M.  Longmuir _ 10  00 

2d  do.,  E.T.  Doney 7  00 

3ddo.,  H.L.  Carrier _ ! 5  00 

Best  herd,  M.  Longmuir ^ 35  00 

2d  do.,  R.  G.  Hart __  25  00 

3ddo.3.  L.  Carrier 20  00 

M.  MILES.  Lansing, 
A.  F.  WOOD,  Mason, 
Judges. 

CLASS  ^HEREFORDS. 

Beet  bull,  3  years  old  or  over,  Eugene  Pifield,  Bay  City $20  00 

Best  bull,  2  years  old,  Sotham  Agricultural  Co.,  Fontiac 20  00 

2d  do.,  Jas.  M.  Turner,  Lansmg 15  00 

Beet  bull,  1  year  old,  do 15  00 

2d  do.,  Sotham  Agricultural  Co 10  00 

3d  do.,  Eugene  Fifield 5  00 

Beet  bull  calf ,  Jas.  M.  Turner  .._ 12  00 

2d  do.,  Sotham  Agricultural  Co * 8  00 

3d  do.,  Eugene  Pmeld 5  00 

Best  cow,  4  years  old  or  oyer,  Eugene  Fiifteld _.  20  00 

2d  do.,  do 15  00 

3d  do.,  da 10  00 

Beet  cow,  3  years  old,  Sotham  Agricultural  Co 15  00 

2d  do.,  Eugene  Fifield 12  00 

3d  do.,  Jas.  M.  Turner 10  00 

Beet  heifer,  2  years  old,  ^tham  A^icultural  Co 12  00 

2d  do.,  do 10  00 

3d  do.,  Eugene  Fifield 8  00 

Beet  heifer,  1  year  old,  do 12  00 

2d  do.,  Sotham  Agricultural  Co 8  00 

3d  do,  do ■ 5  00 

Best  heifer  calf ,  Eugene  Fifield 10  00 

2ddo.,  Sotham  Agricultural  Co 7  00 

3d  do.,  Jas.  M,  Turner _ 5  00 

Beet  herd,  Eugene  Fifield 35  00 

2d  do.,  Sotham  Agricultural  Co 25  00 

3d  do.,  Jas.  M.  Turner 20  00 

F.  H.  JOHNSON,  South  Bend,  Ind.,  Jtidge. 
CLASS  4-JERSET8. 

Beet  bull,  3  years  old.  G.B.Smith,  Eagle $20  00 

2d  do.,  J.  S.  Crosby,  Greenyille 15  00 

3d  do.,  J.  J.  Baird,  Lansing 10  00 

Best  bull,  2  years  old,  J.  S.  Crosby 20  00 

2d  do.,  W.  R.  Montgomery,  Hillsdale 15  00 

Best  bull  calf,  G.  B.  Smith 12  00 

2d  do.,  W.  R.  Montgomery 8  00 

3d  do.,  J.  S.  Crosby 5  00 

Best  cow,  4  years  old  or  over,  J.  J.  Baird 20  00 

2d  do.,  Q.  B.  Smith ^ 15  00 

3d  do.,  W.  R.  Montgomery 10  00 

Best  cow,  3  years  old,  do. 
2d  dc  tf.  J.  Baird. 
3d  do.,  G.  B.  Smith. 
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Best  heifer,  2  years  old,  W.  R  Montgomery. 

2d  do.,  J.  J.  Baird. 

3d  do.,  G.  B.  Smith. 
Beet  heifer,  1  year  old,  W.  R.  Montgomery. 

2d  do.,  G.  B.  Smith. 

3d  do.,  do. 
Beet  heifer  oalf,  W.  R.  Montgomery. 

2d  do.,  J.  S.  Crosby. 

3d  do.,  J.  J.  Baird. 
Beet  herd,  W.  R  Montgomery. 

2d  do.,  G.  B.  Smith. 

3d  do.,  J.  J.  Baird. 

P.  H.  JOHNSON,    Judge. 

CLASS  5- GALLOWAY  CATTLE. 

Best  bull,  2  years  old,  R.  G.  Hart,  tiapeer $20  00 

Best  cow,  4  years  old  or  oyer,  do 20  00 

Best  cow,  3  years  old,  do 15  00 

Best  heifer,  2  years  old,  do. 12  00 

Best  heifer,  1  year  old,  do 12  00 

Beet  heifer  calf ,  do _.  10  00 

MANLY  MILES, 
A.  F.  WOOD, 

Judges. 

CLASS  6-HOLSTEIN-PRIB8IAN  CATTLE. 

Best  bull,  3  years  old  or  over,  T.  D.  Seeley  &  Co.,  Bay  City $20  00 

2d  do.,  M.  L.  Sweet,  Grand  Rapids 15  00 

Bestbull,2yearsold,  A.  E.Riley,  Walled  Lake 20  00 

Best  cow,  4  years  old  or  over,  T.D.  Seeley  &  Co - 20  00 

2ddo.,A,E.Raev 15  00 

3d  do.,  T.  D.  Seeley  &  Co 10  00 

Best  cow,  3  years  old,  A.  E.  Riley 15  00 

2d  do.,  T.  D,  Seeley  &  Co j 12  00 

3d  do.,  M.  L.  Sweet .1 10  00 

Bestheifer,  2yearsold,do 12  00 

2d  do,,  A.  ID.  Riley 10  00 

3d  do.,  M.L.  Sweet 8  00 

Bestheifer,  1  year  old,  A.  E.  Riley 12  00 

2d  do.,  T.  D.  Seeley  &  Co 8  00 

3d  do.,  A.  E.  Riley _'.-  5  00 

Best  heifer  calf ,  T.  D.  Seeley  &  Co. 10  00 

2d  do.,  A,E.  Riley _ 7  00 

3ado.,T.  D.  Seeley  ACo 5  00 

Best  herd, T.D.  Seeley  &  Ca 35  00 

2d  do.,  A.  E.  Riley 25  00 

3d  do.,  M.  L.  Sweet 20  00 

FRANK  E.  MILLS,  Ann  Arbor,  Judge. 

CLASS  7-GRADE  CATTLE. 

Beet  cow,  4  years  old  or  over,  Ezra  Bracket,  S.  Monterey $12  00 

•      2d  do.,  W.  S.  Baldwin,  DeWitt 8  00 

3d  do.,  J.  Ashworth.  Lansing 5  00 

Best  cow,  3  years  old,  2a  premium,  J.  Ashworth 8  00 

Best  heifer,  1  year  old,  F.  A.  Townley,  Tompkins 8  00 

Best  heifer  calf,  do 7  00 

MANLY  MILES, 
A.  F.  WOOD, 

Judges. 
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CLASS  &-FAT  CATTLE. 

Best  steers,  2  years  and  under  3,  F.  A.  Townley,  Tompkins $20  00 

2d  do.,  England  &  Richardson,  Pontiao 15  00 

3d  do.,  M.  Ifc  Sweet,  Grand  Rapids 10  00 

Best  steer,  1  year  old  and  under  2,  F.  A.  Townley 15  00 

2d  do.,  England  A  Richardson 10  00 

3ddo.,F.  A.  Townley.. 5  00 

Best  steer  calf,  6  months  and  under  1  year,  do 15  00 

Best  herd,  England  &  Richardson 30  00 

2d  do.,  F.  A.  Townley 20  00 

Sweepstakes,  best  steer,  under  3  years,  F.  A.  Townley 20  00 

2d  do.,  do 15  00 

3d  do.,  England  &  Richardson 10  00 

F.  HART  SMITH,  Somerset,  Judge, 

SWEEPSTAKES  FOB  DAIRY  COWS,  ALL  BREEDS.  TESTED  FOR  BUTTER  TWO  DAYS. 

Best  cow,  3  years  old  or  over,  Wm.  Gaffney,  Bay  City,  Shorthorn  cow;  test,  3J^ 

lbs.  in  two  days $10  00 

2d  do.,  A.  E.  Riley,  Walled  Lake,  Holstein-Friesian;  test,  2%  lbs.  in  two 

%               days 5  00 

Special  prize  offered  by  the  American  Shorthorn  Association  test  for  butter 
on  the  fair  grounds,  two  days;  first  premium,  Wm.  Gaffney,  Bay  Ci^y,  Short- 
horn cow;  test,  3J^  lbs.  in  two  days _ 100  00 

DIVISION  B.-HORSES. 
CLASS  10-ROADSTERS-8TANDABD  BBED. 

Best  stallion,  5  years  old  or  over,  A.  J.  Barber,  Mason $20  00 

2d  do.,  W,  A.  Gibson,  Jackson 16  OO 

3d  do.,  Wm.  Anderson,  Romeo 10  00 

Best  stallion,  4  years  old,  W.  A.  Gibson 20  00 

2d  do..  Turner  A  Dodge,  Lansing 15  00 

3d  do.,  N.  W.  Harrington,  Okemoe 10  00 

Best  stallion,  3  years  old,  Lewis  Straw,  Concord 20  00 

2d  do.,  B.  D.  Taggart,  Romeo 15  00 

3d  do.,  C.  M.  McLough,  Lansing 10  00 

Best  mare  or  gelding,  5  years  old  or  over,  J.  R.  Pearsall,  Flint 15  00 

2d  do.,  D.  P.  Whitmore,  Mason 10  00 

Best  mare  or  gelding,  4  years  old,  A.  G.  Lyon,  Mason 12  00 

Best  mare  or  gelding,  3  years  old,  B.  Babcock,  Ionia 10  00 

2d  do.,  U.J.  Morehouse,  Albion 6  00 

3d  do.,  Jas.  RCJooper,  Houghton 4  00 

Beet  stallion,  2  years  old,  Turner  &  Dodge 12  00 

2d  do.,  Hiram  Hoag,  Lansing 8  00 

Best  stallion,  lyear  old,  Yound  &  Hathaway,  Paw  Paw 10  00 

2d  do.,  E.  H.  Williams,  Mason 6  00 

3d  do.,  C.  E.  Ball,  do 4  00 

Best  stallion  colt,  J.J.  Baird 7  00 

Best  brood  mare,  4  years  old  or  over,  with  foal,  W.  A.  Gibson _  20  00 

2d  do.,  N.  J.  Morehouse 15  00 

3d  do.,  T.  A.  King  &  Son,  Parma 10  00 

Best  mare,  2  years  old,  W.  A.  Gibson 8  00 

2d  do.,  T.  A.  King  A  Son _  5  00 

3d  do.,  J.  R  Cooper,  Houghton 3  00 

Best  mare,  1  year  old,  J.  A.  Tucker  <fe  Son,  Concord 7  00 

2ddo.,  R.R.  W^ilson,  Lansing 5  00 

3d  do.,  T.  A.  King  &  Son , 2  00 

Beet  mare  colt,  do 5  00 

2d  do.,  J.  J.  Baird 3  00 

3d  do.,  R  R  Wilson 2  00 

J.  F.  RUNDEL,  Birmingham, 
A.  F.  KELSEY,  Ionia, 

Jfidges, 
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CLASS  11-ROADBTBRS-NOT  STANDARD  BRED. 

Beet  mare  or  gelding,  4  years  old  or  over,  B.  D.  Taggart,  Romeo.  .• $20  00 

2d  do.,  E.  E.  Griffith,  Mason 15  00 

3d  do.,  Dr.  Plummer,  Holly 10  00 

Beet  mare  or  gelding,  3  years  old,  D.  D.  Mitchell,  Albion 20  00 

2d  do.,  S.L.  Kilboume,  Lansing 15  00 

3d  do.,  Ferguson  Bros.,  Okemoe ..^ 10  00 

Best  mare  or  gelding,  2  years  old,  J.  R  Cooper,  Houghton 
2d  do.,  A.  L.  F^eld,  Lansing 

Best  pair,  4  years  old  or  over,  «f.  T. 

J.  P.  RUNDEL, 
A.  F.  KELSEY. 

Judges. 

CLASS  12-CARRIAGE  AND  BUGGY  HORSES. 

Beet  pair  matched  carriage  horses,  6  vears  old  or  over,  T.  D.  Proxsom,  Lansing  $20  00 

Best  single  carriage  horse,  4  yean  old  or  over,  C.  J.  Towne,  Lansing 1200 

2d  do.,  J.  J.  Baird 8  00 

3d  do.,  A.  J.  Bennett,  Mason 4  00 

Best  single  carriage  horse,  3  years  old,  Ferguson  Bros. 10  00  * 

2d  do.,  do 7  00 

3d  do.,  W.  B.  Ottoe,  Charlotte 3  00 

CLASS  18-HORSES  FOR  ALL  WORK. 

Best  brood  mare,  4  years  old  or  over,  Jas.  Arnold,  Ortonville 20  00 

2d  do.,  C.  J.  Robinson,  Dimondale 15  00 

3d  do.,  Jackson  Francis,  North  Lansing 10  00 

Best  mare,  3  years  old,  Jaa  Hulet,  Okemos 10  00 

2d  do.,  Thos.  Maxwell,  Lawton 8  00 

3d  do.,  Lewis  Bouts,  Holt 4  00 

Best  mare,  2  years  old,  Jas.  Arnold 8  00 

2d  do.,  R.  J.  Bullen,  North  Aurelius J 5  00 

3d  do.,  Martin  Sattler,  Grand  Ledge _ 3  00 

Best  mare,  1  year  old,  Jas.  Arnold 7  00 

2d  do.,  C.  W.  Stafford,  Delta 6  00 

3d  do.,  Martin  Sattler 3  00 

Beet  fillv  colt,  J.  S.  Crosby,  Greenville 5  00 

2ddo.,R.  J.  Bullen.... 3  00 

3d  do.,  Lewis  Bouts.. 2  00 

Second  beet  gelding,  4  years  or  over,  S.  L.  Kilboume,  Lansing 1 800 

Best  gelding,  3  years  old,  Jas.  Arnold 10  00 

Second  beet  gelding,  2  years  old,  R.  L  Bullen : 5  00 

Best  gelding,  1  year  old,  Martin  Sattler 6  00 

Pair  matched,  5  years  old  or  over,  Jas.  Arnold 20  00 

2d  do.,  J.  J.  Baird,  Lansing 15  00 

Pair  3  years' old,  R.  J.  Bullen 15  00 

J.  F.  RUNDEL, 
A.  F.  KELSBY, 

Judg€9, 

CLASS  li-CLEYELAND  BATS. 

• 

Best  stallion,  4  years  old  or  over,  K  Helber,  Saline 120  00 

2d  do.,  Cleveland  Bay  Horse  Co.,  Paw  Paw 15  00 

Best  stallion,  3year8old,  do „ 20  00 

Best  stallion,  2  years  old,  Sutherland  A  Crowley,  Saginaw. 12  00 

2d  do.,  Cleveland  Bay  Horse  Co 8  00 

Best  stallion,  1  year  old,  do 10  00 

Best  stallion  colt,  Ezra  Brackett,  S.  Monterey ,-  7  00 

2d  do.,  Cleveland  Bay  Horse  Co 5  00 

Best  brood  mare,  4  years  old  or  over,  andfoaL  do 20  00 

2d  do.,  B.  Helber li  00 

Beet  mare,  3  years  old,  Cleveland  Bay  Horse  Co 12  00 
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Best  mare,  2  years  old,  do $10  00 

2d  do.,  Ezra  Brackett 6  00 

Best  mare,  1  year  old,  Cleveland  Bay  Horse  Co 7  00 

Best  filly  colt,  B.  Helber 6  00 

J.  P.  RUNDEL, 
P.  P.  BATES, 

Judges. 

GLASS  15-FRENCH  COAC^  HORSES. 

Best  stallion,  4  years  or  over,  A.  J.  McMillan,  Mendon $20  00 

2d  do.,  Jos.  Seagraves,  Eaton  Rapids _ _-  15  00 

Best  stallion,  3  years  old,  Cleveland  Bay  Horse  Co 20  00 

2d  da,  John  Schipper,  Overisel ...i... 15  00 

J.  P.  RTINDEIi, 
A.  P.  KELSEY, 

Judges, 

CLASS  16-PEBGHBElON  AND  FBBNCH  DRAFT. 

Beet  stallion*  4  years  old  or  over,  A.  J.  McMillan $20  00 

2d  do.,  John  Schipper 15  00 

3d  do.,  Gibbs  &  Maynard,  Portland 10  00 

Beet,  stallion^  3  years  old,  W.  B.  Ottoe,  Charlotte 20  00 

2d  do.,  R  G.  Hart,  Lapeer -  12  00 

Best  stallion,  2  years  old,  W.  B.  Ottoe 10  00 

Best  stallion,  1  year  old,  do 8  00 

Best  brood  mare,  4  years  or  over,  with  foal,  W.  B.  Ottoe 15  00 

Best  mare,  2  years  old,  John  L.  Merritt,  Mt  Pleasant 10  00 

Best  mare,  1  year  old,  W.  B.  Ottoe 8  00 

2d  do.,  John  Schipper 5  00 

Beet  filly  colt,  W.  B,  Ottoe 5  00 

P.  H.  JOHNSON,  South  Bend,  Ind.,  Judge, 

CLASS  17-CLYDESDALE  AND  ENGLISH  SHIRE. 

Best  stallion,  4  years  old  or  over,  John  Schipper $20  00 

2d  do.,  J.  S.  Crosby,  Greenville 15  00 

3d  do.,  Ansley  Teager,  Romeo _ 10  00 

Best  stallion,  3  years  old,  do 20  00 

2ddo.,Jas.M.  Turner,  liansing —  12  00 

3d  do.,  do. 8  00 

Best  stallion,  2  year  old,  Jas.  M.  Turner 10  00 

Best  stallion,  1  year  old,  do 8  00 

2d  do.,  do 5  00 

Best  stallion  colt,  do 5  00 

2ddo.,  A.  Phillips,  Williamston _ 3  00 

3ddo- Jas. M.Turner 2  00 

Best  brood  mare,  4  years  old  or  over,  do 15  00 

2d  do.,  A.  Phillips 12  00 

3d  do.,  J.  M.  Turner 8  00 

Best  mare,  2  years  old,  do _ _ 10  00 

Best  filly  colt,  1  year  old,  do 5  0$ 

P.  H.  JOHNSON,  Judge. 
CLASS  18-DRAFT  HORSES,  NO  PEDIGREE. 

Best  pair  mares  or  geldings,  4  years  old  or  over,  W.  B.  Otteo,  Charlotte $20  00 

2d  do.,  Wm.  H.  Melton,  Mason 15  00 

3d  do.,  A.  Phillips,  Williamston 10  00 

Best  pair,  3  years  old,  do. _ 15  00 

2d  do.,  P.  P.  McMillan,  Mendon 12  00 

3d  do.,  Jas.  Arnold,  Ortonville 8  00 

Best  mare,  2  years  old,  L.  P.  Conrad,  Wacousta 10  00 
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Best  mare,  1  year  old,  A.  J.  McMillan,  Meiidon _ $8  00 

2ddo.,do 5  00 

3dda,  P.  P.  McMillan.... .•. 3  00 

Beetfilly  colt,  Jas.  Arnold 5  00 

A.  P.  KELSEY,  Judge. 

CLASS  19-SWBEPBTAKES  FOR  STALLION  AND  HIS  GET. 

Best  roadster  stallion,  A.  J.  Barber,  Mason $20  00 

Best  Percheron  stallion,  W.  B.  Otteo,  Charlotte 20  00 

2ddo.,  A.  J.  McMillan,  Mendon 15  00 

F.  H.  JOHNSON, 
J.  F.  RUNDEL, 

Judges, 

DIVISION  C-SHEEP. 

CLASS  aO-AMERICAN  MERINO. 

Beet  ram,  3  years  old  or  over,  A.  A.  Wood,  Saline $15  00 

2d  do.,  Bristol  and  Chapman,  Romeo 12  00 

3d  do.,  A.  A.Wood 8  00 

Best  ram,  2  years  old,  J.  E.  Smith  &Son,  Ypsilanti 15  00 

2d  do.,  Bristol  &  Chapman 12  00 

3ddo.,H.  E.  Moore  ASon,  S.  Parmington 8  00 

Best  ram,  1  year  old,  Bristol  &  Chapman 15  00 

2d  do.,  H.  E.  Moore  &  Son 12  00 

3d  do.,  Bristol  AChapman 8  00 

Best  ram  lamb,  A.  A.  Wood 8  00 

2d  do.,  J.  E.  Smith  A  Son 6  00 

3d  do.,  Norman  A.  Wood,  Saline , 4  00 

Beet  ewe,  3  years  old  or  over,  A.  A.  Wood 15  00 

2d  do.,  do 12  00 

3d  do.,  Bristol  &  Chapman 8  00 

Best  ewe,  2year8  old,  J.  E.  Smith  A  Son 15  00 

2d  do.,  Bristol  &  Chapman 12  00 

3d  do.,  Norman  A.  Wood 8  00 

Beet  ewe,  1  year  old,  A.  A.  Wood 15  00 

2ddb.,do 12  00 

3d  do.,  Bristol  A  Chapman 8  00 

Beetewelamb,  A.A.Wood 8  00 

2d  do.,  Norman  A.Wood 6  00 

3d  da,  Bristol  A  Chapman 4  00 

J.  E.  HOSNER 
J.  E.  GILMORB, 
E.  W.  HARDY, 

Judges, 

CLASS  21-COTSWOLDS. 

Beet  ram,  2  years  old  or  over,  Wm.  Newton  A  Son,  Pontiac $15  00 

2d  do.,  W.  R.  Montgomery,  Jr.,  Hillsdale 10  00 

Best  ram,  1  year  old,  do 12  00 

2d  do.,  P.  W.  McKim,  Lansing 8  00 

3d  do.,  W.  R.  Montgomery,  Jr 5  00 

Best  ram  lamb,  do 10  00 

2d  do.,  P.  W.  McKim 6  00 

3d  do.,  do 4  00 

Best  ewe,  2  vears  old  or  over,  Wm.  Newton  A  Son 15  00 

2d  do.,  ft'ank  Wilson,  Jackson _  10  00 

3d  do.,  P.  W.  McKim 6  00 

Beet  ewe,  1  year  old,  W.  R  Montgomery,  Jr 12  00 

2d  da,  do 8  00 

3d  da,  Wm.  Newton  A  Son 5  00 

Beetewelamb,  W.  R  Montgomery,  Jr 10  00 

2d  do.,  do 6  00 

3d  da,  P,  W.  McKim a 4  00 

GEO.  E.  BREC9C,  Judge. 
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Best  ram,  two  years  old  or  over,  Robert  Knight  &  Sod,  Marlette $16  00 

2d  do.,  Wm.  Newton  k  Son,Pontiac 10  00 

Best  ram  lamb,  Robert  Knight  A  Son 10  00 

2d  do.,  da 6  00 

3ddo.,  do. •...-  4  00 

Best  ewe,  2  years  old  or  over,  Wm,  Newton  &  Son _.  15  00 

2d  do.,  Robert  Knight  &  Son 10  00 

3d  do.,  Wm.  Newton  4k  Son 6  00 

Best  ewe,  1  year  old,  do c .-.  12  00 

2ddo.,  do 8  00 

3d  do.,  Robert  Knight  A  Son 5  00 

Best  ewe  lamb,  do 10  00 

2d  do.,  do. 6  00 

GEO.  E.  BREGK,  Judge, 
GLASS  23-8HROP8HIRE. 

Beet  ram,  3  years  old  or  oyer,  Eugene  Fifield,  Bay  City $15  00 

2d  do.,  Jas.  M.  Turner,  Lansing 12  00 

3d  do.,  Wm.  Rook,  Marshall 8  00 

Beet  ram,  2  years  old,  J.  S.  A  W,  G.  Crosby,  Greenville 15  00 

2d  do.,  Blake  Bros.,  Galesburg 12  00 

3d  do.,  J.  S.  A  W.  G.Crosby 8  00 

Beet  ram  lyear  old,  do 15  00 

2d  do.,  do 12  00 

3d  do.,  Eugene  Pifield 8  00 

Beet  ram  lamb,  da 8  00 

2d  do.,  Jas.  M.  Turner 6  00 

3d  do.,  Eugene  Pifield : 4  00 

Best  ewe,  3  years  old  or  over,  do 15  00 

2d  do.,  JaaM.  Turner 12  00 

3d  do.,  J.  S.  A  W.  G.  Crosby 8  00 

Best  ewe,  2  years  old,  Eugene  Pifield 15  00 

2d  do.,  J.  8.  A  W.  G.  Crosby 12  00 

3d  do.,  E.  D.  Sabin,  Hudson 8  00 

Best  ewe,  1  year  old,  J.  S.  A  W.  G.  Crosby 15  00 

2d  do.,  do 12  00 

3d  do.,  Eugene  Pifield 8  00 

Beet  ewe  lamb,  J.  S.  A  W.  G.  Crosby 8  00 

2d  do.,  Eugene  Pifield 6  00 

3d  do.,  Jas.  M.  Turner 4  00 

GEO.  E.  BRECK,  Judge, 
GLASS  24 -HAMPSHIRE. 

Beet  ram,  2  years  old  or  over,  Wm.  Newton  A  Son,  Pontiac $15  00 

2d  do.,  do 10  00 

Best  ram,  1  year  old,  Jas.  McGregor,  St.  Clair 12  00 

2d  do.,  Blake  Bros.  Galesburg 8  00 

3d  do.,  Wm.  Newton  A  Son 6  00 

Beet  ram  lamb,  do 10  00 

2d  do.,  Jas.  McGregor 6  00 

3d  do.,  Wm.  Newton  A  Son 4  00  ^ 

Beet  ewe,  2  years  old  or  over,  Jas.  McGregor 10  00 

2d  do.,  Wm.  Newton  A  Son 6  00 

Best  ewe,  1  year  old,  Jas.  McGregor 12  00 

Best  ewe  lamb,  Wm.  Newton  A  Son 10  00 

2d  do.,  Jas.  McGregor t 6  00 

3d  da,  Wm.  Newton  A  Son 4  00 

Sweepstakes,  ram  and  his  get,  Jas.  McGregor Diploma 

GEO.  E.  BRECK,  Judge, 
57 
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CLASS  »-OXrOED  DOWNS. 

Best  ram,  1  year  old,  Wm.  Newton  A  Son,  Pontiac.. $12  00 

Beet  ram  lamb,  Frank  Wilson,  Jaokson - 10  00 

Best  ewe,  2  years  old  or  over,  do 15  00 

2d  do.,  do - 10  00 

Beet  ewe,  1  year  old,  do - 12  00 

Best  ewe  lamb,  do 10  00 

GEO.  E.  BRECE,  Judge, 

GLASS  a5-]iEBIN0S  NOT  BBGISTEBfiD. 

Best  ewe,  3  years  old  or  over,  Jas.  Arnold,  Ortonville -_        16  00 

Best  ewe,  2  years  old,  do. 6  00 

Beetewe,  lyear  old,do 6  00 

Beet  ewe  lamb,  do 4  00 

J.  B.  HOSNER. 
J.  E.  GILMORE, 
B.  W.  HARDY, 

Judges. 

CLASS  27~PAT  SHEEP. 

Best  2  middle- wooled  wethers,  2  years  and  under  3,  Wm.  Newton  &  Son, 

Pontiao 18  00 

Best  2  middle-wooled  wethers,  1  year  and  under  2,  Eugene  Fifield,  Bay  Gitr--         8  00 

2d  do.,  Wm.  Newton  A  Son i 5  00 

Best  2  long-wooled  wethers,  2  years  old  and  under  3,  Wm.  Newton  &  Son 8  00 

Beet  2  long-wooled  wethers,  1  year  and  under  2,  do 8  00 

2d  do.,  P.  W.  McKim,  Lansing 5  00 

Best  2  merino  wethers,  2  years  and  under  3,  Wm.  Newton  &  Son 8  00 

2d  do.,  H.  E.  Moore  &  Son,  S.  Parmington 5  00 

3d  do.,  Amos  Parmenter,  Vernon 3  00 

Best  2  merino  wethers,  1  year  and  under  2,  Amos  Parmenter 8  00 

DANIEL  TAYLOR,  Judge. 

SPECIAL   PREMIUMS   FOB  SHROPSHIttES  OFFERED  BY  THE  AMERICAN   SHROPSHIRE 

ASSOCIATION. 

Beet  2  shearling  ewes,  2  ram  lambs,  2  ewe  lambs,  Ehigene  Fifield,  Bay  City 920  00 

2d  do.,  J.  S.  &  W.  G.  Crosby,  Greenville 15  00 

Best  flock  of  5  lambs,  Eugene  Fifield 15  00 

GEO.  E.  BRECK,  Judge, 

DIVISION  D--SWINE. 

CLASS  29-BEBK8HIBES. 

Best  boar,  2  years  old  or  over,  W.  D.  Brands,  Eerby $12  00 

2d  do.,  Bray  Bros.  &  Loomis,  St.  Johns 8  00 

3d  do.,  B.  N.  Cooler,  Coldwater 4  00 

Best  boar,  lyear  old,  Bray  Bros.  &Loomis 10  00 

Best  boar,  under  6  months,  B.  N.  Cooley 8  00 

2d  do..  Bray  Bros.  ALoomis 5  00 

3d  do.,  do. 3  00 

Beet  brood  sow,  2  years  old  or  over,  B.  N.  Cooley 12  00 

2d  do..  Bray  Bros.  <fe  Loomis 8  00 

Best  sow,  1  year  old,  B.  N.  Cooley 10  00 

2d  do.,  do 6  00 

3d  do.,  do 3  00 

Best  sow,6  months  and  under  1  year,do 8  00 

2d  do.,  do 5  00 

3d  do.,  do .*. 3  00 

Beet  sow  under  6  months.  Bray  Bros.  <fe  Loomis 8  00 

2d  do.,  B.N.  Cooley 5  00 

3d  do..  Bray  Bros.  &Loomis 3  00 

Sweepstakes,  boar  and  4  of  his  get,  B.  N.  Cooley Diploma 

S.  BUTTERFIELD,  Judge, 
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ESSEX  SWINE. 

Beet  boar,  2  Tears  old  or  over,  Prank  Wilson,  Jaokson $12  00 

2d  do.,  do 8  00 

3ddo.,P.Millett,Powlerville _.  4  00 

Beet  boar,  1  year  old,  Frank  Wilson 10  00 

2d  do.,  M.  H.  Walworth,  Hillsdale 6  00 

3d  do.,  Prank  Wilson 3  00 

Best  boar,  6  months  and  under  1  year,  do 8  00 

2ddo.,P.Millett 5  00 

3d  do..  Prank  Wilson 3  00 

Best  boar  under  6  months,  da 8  00 

2d  da,do 5  00 

3d  do.,  M  H.  Walworth 3  00 

Beet  brood  sow,  2  years  old  or  over,  P.  Millett 12  00 

2d  do..  Prank  Wilson 8  00 

3d  do.,  do. 4  00 

Beet  sow,  lyearold,  do. 10  00 

2d  do.,  M.  H.  Walworth 6  00 

3ddo.,P.Mmett 3  00 

Beet  sow,  6  months  and  under  lyear.  Prank  Wilson 8  00 

2d  do.,  do. 5  00 

3d  do.,  M  H.  Walworth 3  00 

Beet  sow,  under  6  months,  Prank  Wilson 8  00 

2d  do.,  da 5  00 

3d  do.,  M.  H.  Walworth > _  3  00 

Beet  herd,  1  boar,  4  sows,  Prank  Wilson 15  00 

2d  do.,  P.  Millett 10  00 

S.  BUTTERPIELD,  Judge. 
SUFFOLK,  SMALL  YOBKSHIBE,  OR  VICTOBIA  SWINE. 

Beet  boar,  2  years  old  or  over,  John  A.  Millham,  Kalamazoo $12  00 

2d  do.,  D.  T.  Basoom.  California,  Mich 8  00 

3d  do.,  H.  W.  Riley,  Greenville 4  00 

Best  boar,  1  year  old,  H.  W.  Riley _  10  00 

Best  boar,  6  months  and  under  1  year,  do 8  00 

2d  do.,  D.T.  Basoom 5  00 

Beet  boar,  under  6  months,  H.  W.  Riley 8  00 

2d  do.,  M.  H.  Walworth 5  00 

3ddo.,  D.T.Basoom 3  00 

Best  sow,  2  years  old  or  over,  do 12  00 

2d  do.,  do 8  00 

3d  do.,  H.  W.Riley 4  00 

Best  sow,  1  year  old,  D.  T.  Basoom 10  00 

2d  do.,  M  H.  Walworth 6  00 

3ddoMD.T.  Basoom 3  00 

Qest  sow,  6  months  and  under  1  year,  D.  T,  Basoom 8  00 

2d  do.,  M.H.  Walworth 5  00 

3d  do.,  D.T.  Basoom 3  00 

Best  sow,  under  6  months,  do 8  00 

2d  do.,  H.  W.  Riley 5  00 

3d  do.,  D.  T.  Basoom 3  00 

Beet  herd,  do 15  00 

2d  do.,  H.  W.Riley 10  00 

S.  BUTTERPIELD,  Judge, 
POLAND  CHINAS. 

Best  boar,  2year8  old  or  over,  W.  P.  Adams,  Crapo. ^ $12  00 

2d  do.,  E.  C.  Rouse,  Homer 8  00 

3d  do.,  W.  H.  CJook,  Waterford 4  00 

Best  boar,  lyear  old,  W.  S.  Harris,  Homer _  10  00 

2d  do.,  W.  P.  Adams _ 6  00 

3d  do..  Bray  Bros.  &Loomis 3  00 
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Best  boar,  6  months  and  under  1  year,  E.  C.  Rouse $8  00 

2d  do.,  Amos  Parmenter,  Vernon 5  00 

3d  do.,  W.  H.  Cook 3  00 

Best  boas  under  6  months,  W.  S.  Harris 8  00 

2d  do.,  L.  T.  Conrad,  Waoousta 5  00 

3d  do.,  do 3  00 

Beet  brood  sow,  2  years  old  or  over,  W.  H.  Cook _ 12  00 

2d  do.,  Geo.  E.  Kettle,  Lansing 8  00 

3ddo.,  Bray  Bros.  ALoomis-* .•...  4  00 

Beet  sow,  1  year  old,  W.  S.  Harris 10  00 

2d  do.,  Bray  Bros.  &  Loomis 6  00 

3d  do.,  W.  H.  Cook 3  00 

Best  sow,  6  months  and  under  1  year,  E.  C.  Rouse 8  00 

2d  do.,  AmosParmenter 5  00 

3d  do.,  W.  S.  Harris 3  00 

Best  sow,  under  6  months,  R  C.  Rouse 8  00 

2d  do.,  AmosParmenter 5  00 

3d  do.,  W.  S.  Harris 3  00 

Sweepstakes,  best  boar,  do Diploma 

do.,  best  sow,  do _ Diploma 

S.  BUTTERPIELD,  Judge. 
DUROC  JERSEY. 

Beet  boar,  2  years  old  or  over,  Quinoy  McBride,  Burton $12  00 

Beet  boar,  1  year  old,  do 10  00 

2d  do.,  Alpha  Simpson,  Burton 6  00 

3d  do.,  John  Banghart,  Lansing 3  00 

Best  boar,  6  months  and  under  1  year,  Quincy  MoBride 8  00 

2d  do.,  do 5  00 

3d  do.,  John  Banghart 3  00 

Best  boar,  under  6  months,  Alpha  Simpson 8  00 

2d  do.,  Quincy  McBride 5  00^ 

3d  do.,  John  Banghart 3  00 

Beet  sow,  2  years  old  or  over.  Alpha  Simpeon 12  00 

2d  do.,  Quincy  MoBride 8  00- 

3d  do.,  John  Banghart 4  00- 

Beet  sow,  1  year  old,  Quincy  McBride 10  00- 

2d  do..  Alpha  Simpson 6  00 

3d  do.,  John  Banghart 3  00 

Beet  sow,  6  months  and  under  1  year,  Quincy  MoBride 8  00 

Beet  sow,  under  six  months,  do. 8  00 

2d  do..  Alpha  Simpson 5  00 

3d  do.,  do 3  OO 

S.  BUTTERFIELD,  Judge, 
LARGE  WHITE  BREEDS,  CHESTER  WHITE,  YORKSHIRES,  ETC. 

Best  boar,  2years  old  or  over,  C.  A.  Searing,  Lyons __.  $12  00 

2d  do.,  W.  O.  Wilson,  Okemos _  8  00 

3d  do.,  A.  H.  Warren,  Ovid 4  00 

Best  boar,  1  year  old,  W.O.Wilson 10  00 

2d  da,  C.  A.  Searing 6  00 

3d  do..  Prank  Kaley,  Portland ^ 3  00 

Best  boar,  6  months  and  under  1  year,  C.  A.  Searing 8  00 

2d  do..  Prank  Kaley 5  00 

Best  boar,  under  6  months,  O.  A.  Searing 8  00 

2d  do.,  A.  H.  Warren 5  00 

3d  do.,  Frank  Kaley 3  00 

Best  sow,  2^ears  old  or  over,  C.  A.  Searing 12  00 

2d  do.,  W.  O.  Wilson _ 8  00 

3d  do.,  A.  H.  Warren 4  00 

Best  sow,  1  year  old,  W.  O.  Wilson 10  00 

2d  do.,  C.  A.  Searing 6  00^ 

3d  do.,  do 3  00. 
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Beet  sowv  6  months  and  under  1  year,  C.  A.  Searing 18  00 

2d  do.,  Prank  Kaley 5  00 

3d  do.,  Geo.  C.  Pauchbower  A  Son,  Schoolcraft 3  00 

Beet  sow,  under  6  months,  0.  A.  Searing 8  00 

2d  do.,  do 6  00 

3d  do.,do 3  00 

Beet  herd,  1  boar  and  4  sows,  C.  A.  Searing 15  00 

2d  do.,  Geo.  C.  Panchbower 10  00 

Sweepstakes,  best  boar,  C.  A.  Searing Diploma 

S.  BUTTERPIELD,  Judge. 

PAT  HOGS. 

Best  barrow  over  1  year  old.  Prank  Wilson,  Jackson $10  00 

Beet  barrow  under  10  months,  do 6  00 

S.  BUTTERPIELD,  Judge. 
DIVISION  E-POULTRY. 


Beet  pair  light  Brahmas,  fowls.  Eureka  Poultry  Co.,  Port  Huron $200 

2d  do.,  James  Ball,  Marshall 1  00 

Beet  pair  da,  chicks,  do __  2  00 

2d  do..  Eureka  Poultry  Co 1  00 

Best  pair  dark  Brahmas,  fowls,  C  L.  Hogue  &  Co.,  Battle  Creek 2  00 

2d  do.,  do 1  00 

Best  pair  do.,  chicks,  do 2  00 

2d  do.,  do 1  00 

Best  pair  buff  Cochins,  fowls.  Eureka  Foul tfy  Co _.  2  00 

2d  do.,  J.  A.  Tucker  A  Co.,  Concord 1  00 

Best  pair  do.,  chicks,  do. 2  00 

2d  do.,  do. 1  00 

Best  pair  white  Cochins,  fowls,  do 2  00 

2ddo.,Ja8.Ball 1  00 

Beet  pair  do.  chicks,  do 2  00 

r— 2d  do..  Jas,  A  Tucker  A  Co 1  00 

Best  pair  black  Cochins,  fowls,  James  Ball 2  00 

r^  2d  do.,  D.  R  McElwain  A  Co.,  Hastings 1  00 

Beet  pair,  do.,  chicks,  Jas.  Ball 2  00 

Beet  pair  Langshans,  fowls,  C.  li.  Hogue  A  Co 2  00 

2d  do..  Eureka  Poultry  Co 1  00 

Beet  pair  do.,  chinks,  do ..-. 2  00 

2d  do..  Potter  A  Shaw,  Lansing 1  00 

Beet  pair  partridge  Cochins,  fowls,  Mark  Hurd,  Marshall 2  00 

Beet  pair  do.,  chicks,  Jas.  Ball 2  00 

2d  do.,  do 1  00 

AMERICAN    OliASS. 

Beet  pair  barred  Plymouth  Rocks,  fowls,  C.  L.  Hogue  A  Co 2  00 

2d  do.,  do 1  00 

Beet  pair  do.,  chicks,  do 2  00 

2d  do..  Eureka  Poultry  Co 1  00 

Best  pair  white  Plymouth  Rocks,  fowls,  do 2  00 

Beet  pair  do.,  chicks,  Jas.  A.  Tucker  A  Co 2  00 

2d  do..  Eureka  Poultry  Co 1  00 

Beet  pair  laced  Wyandottes,  fowls,  C.  L.  Hogue  A  Co _ 2  00 

2d  do.,  Jas.  A.  Tucker  A  Co 1 1  00 

Best  pair  do.,  chicks,  C.  L.  Hogue  A  Co _ 2  00 

2d  do.,  do 1  00 

Best  pair  white  Wyandottes,  fowls,  Jas.  A.  Tucker  A  Co 2  00 

2d  do.,  D.  R.  McElwain  A  Co 1  00 

Best  pair  do.,  chicks,  Jas.  Ball 2  00 

2d  do..  Eureka  Poultry  Co 1  00 
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Best  pair  golden  Wyandottes,  fowls,  C.  L.  Hogue  <feCo -.        $2  OD 

Best  pair  do.,  chicks,  do 2  OC 

2d  do.,  do 100 

Best  pair  Dominiques,  fowls,  Jas.  Ball 2  00 

2ddo.,D.RMcElwain&Ca 1  00 

Best  pair  do.,  chicks,  Jas.  Ball 2  00 

BANTAMS. 

Beet  pair  black-breasted  red  game,  fowls,  C.  L.  Hogue  &  Co 2  00 

2d  do..  D.  R.  McElwain 1  00 

Best  pair  do.,  chicks.  Potter  &  Shaw 2  00 

Beet  pair  yellow  duckwing,  fowls,  D.  R  McElwain 2  00 

2d  do..  Potter  A  Shaw 1  00 

Best  pair  do.,  chicks,  C.  L.  Hogue  &  Co 2  00 

Best  pair  silver  duckwing,  fowls.  Potter  &Shaw 2  00 

2d  do.,  D.  R.  McElwain  A  Co. 1  00 

Best  pair  do.,  chicks.  Potter  A  Shaw 2  00 

Best  pair  red  pile,  fowls,  D.  R  McElwain  A  Co. 2  00 

Best  pair  do.,  chicks,  do 2  00 

Beet  pair  white  pile,  fowls,  Harnr  Behrendt,  Lansing 2  00 

Best  pair  do.,  chicks,  D.  R  McElwain  A  Co 2  00 

Best  pair  golden  Seabright,  fowls,  C.  L.  Hogue  A  Co 2  00 

2d  do.,  D.  R  McElwain  A  Co 1  00 

Best  pair  do.,  chicks,  C.L.  Hogue  A  Co. 2  00 

2d  do.,do 1  00 

Best  pair  Japanese  bantams,  D.  R  McElwain  A  Co 2  00 

Black  bantams,  2d,  James  Ball 1  00 

DORKINGS. 

Best  pair  grey  Dorkings,  fowls.  Eureka  Poultry  Co. 2  00 

2dHio.,  C.  li.  Hogue  A  Co 1  00 

Best  pair  do.,  chicks,  do _ 2  00 

2d  do.,  do 1  00 

Best  pair  white  Dorkings,  Eureka  Poultry  Co 2  00 

FRENCH  BREEDS. 

Beet  pair  Houdans,  fowls,  Jas.  A.  Tucker  A  Co 2  00 

2d  do..  Potter  A  Shaw 1  00 

Best  pair  do.,  chicks,  do. 2  00 

2d  do.,  C.  L.  Hogue  A  Co 1  00 

QAMES. 

Best  pair  black-breasted  red,  fowls,  D.  R  McElwain  A  Co 2  00 

2d  do.,  do. 100 

Best  pair  do.,  chicks,  do 2  00 

2d  do.,  do 1  00 

Best  pair  brown-breasted  red,  fowls,  do 2  00 

Best  pair  do.,  chicks,  do 2  00 

Best  pair  yellow  duckwing,  fowls,  do 2  00 

Best  pair  do.,  chicks,  do 2  00 

Best  pair  silver  duckwing,  chicks,  do 2  00 

Best  pair  red  pile,  fowls.  Potter  A  Shaw 2  00 

Best  pair  do.,  chicks,  D.R  McElwain 2  00 

Best  pair  white  pile,  chicks,  do 2  00 

2d  do.,  do. 1  00 

Best  pair  white  games,  chicks,  do 2  00 

HAHBURQ  GLASS. 

Best  pair  silver  spangled,  fowls.  Potter  A  Shaw ^- 2  00 

2d  do.,  do :- 100 

Best  pair  gold  pencilled,  fowls,  D.RMcElwain  A  Co 2  00 

Beet  pair  silver  pencilled,  fowls,  do 2  00 

Best  pair  do.,  chicks,  do t'^-^-^T^T^  2  ^ 

2d  do.,  do gitized.by^iwjjQOgie  100 
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Beet  pair  black  Hamb urge,  fowls,  James  Ball 1 $2  00 

f^  2d  do.,  D.  R  McElwain  &  Co 1  00 

Best  pair  do.,  chioka>  James  Ball _-.  2  00 

Best  pair  white  Hamburgs,  D.  R.  MoElwain  <fe  Co ___  2  00 

POIJSH  OliASS. 

Best  pair  white-orested  black,  fowls,  Jas.  Ball -..  2  OO 

2d  do.,  Jas.  A.  Tucker  &  Co 1  00 

Best  pair  do.,  chicks,  D.  R.  McElwain  <feCo 2  00 

2d  do.,  Jas.  Ball 1  00 

Best  pair  golden,  Jacob  T.  Timpe,  Grand  Ledge 2  00 

Beet  pair  silver,  bearded,  fowls,  James  Ball 2  00 

2d  do.,do.-.-. 1  00 

Best  pair  do.,  chicks,  do. 2  00 

2d  do.,  do 1  00 

SPANISH  daAHS. 

Best  pair  black  Spanish,  fowls.  Potter  &  Shaw 2  00 

2d  do.,  Mark  Hurd,  Marshall 1  00 

Best  pair  single  comb  white  Leghorns,  fowls,  Eureka  Poultry  Cc 2  00 

2ddo^  Jas.  A.  Tucker  A  Co 1  00 

Beet  pair  do.,  chicks,  do _.-  2  00 

Best  pair  single  comb  brown  Leghorns,  fowls,  D.  R.  McEUwain  &  Co 2  00 

2d  do.,  Chas.  H.  Silcox,  Bath 1  00 

Best  pair  do.,  chicks,  D.  R.  McElwain  A  Co 2  00 

2d  do.,  do 1  00 

Best  pair  black  Leghorns,  fowls,  Jas.  A.  Babcock  &  Son,  Battle  Creek 2  00 

2d  do.,  Jas.  A.  Tucker  &  Co ^ 1  00 

Best  pair  do.,  chicks,  Jas.  A.  Babcock  &  Son .• 2  00 

2d  do.,  do 1  00 

Best  pair  rose  comb  white  Leghorns,  fowls,  D.  R.  McElwain  &  Co 200 

2d  do..do _• 1  00 

Best  pair  do.,  chicks,  do 2  00 

Best  pair  rase  comb  brown  L^homs,  fowls,  do i 2  00 

Best  pair  do.  chicks,  do _ , _ 2  00 

Best  pair  Dominique  Leghorns,  fowls,  do 2  00 

2d  do.,  do 1  00 

Best  pair  do.,  chicks,  do. 2  00 

Best  pair  white  Minorcas,  fowls.  Eureka  Poultry  Co 2  00 

2d  do.,  D.R  McElwain  &  Co 1  00 

Best  pair  do.,  chicks,  do 2  00 

2d  do.,  Mark  Hurd _  1  00 

Best  pair  black  Minorcas,  fowls,  D.  R  McElwain  &  Co 2  00 

2d  do.,  Brady  Hurd,  Lansing _.  1  00 

Best  pair  do.,  chicks,  Jas.  A.  Tucker  A  Co 2  00 

2d  do.,  Mark  Hurd 1  00 

JAVA  OliASS.      ' 

Beet  pair  black  Javas,  chicks,  Jos.  McNanny,  Battle  Creek 2  00 

2d  do.,  do 1  00 

DUOK  CLASS. 

Best  pair  Pekin  ducks,  Jas.  Ball 2  00 

2d  do.,  D.  R.  McElwain  &  Co 1  OO 

Beet  pair  Aylesbury,  do 2  00 

Best  pair  cvested  white,  do 2  OO 

GOOSE  CLASS. 

Best  pair  Toulouse,  D.  R  McElwain  &  Co 2  00 

2d  do.,  Chas.  H.  Silcox 1  00 

Best  pair  white  China,  D.  R  McElwain  A  Co 2  00 

Best  pair  brown  China,  do _ 2  00 
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TURKBT  CLASS. 


Beet  pair  white  turkeys,  D.  R.  McElwain  &  Co 1 .-        $2  00 

Best  pair  black  turkeys,  do 2  00 


OBNAMENTAIi  OL.ASS. 


Pair  Pea  fowls,  D.  R.  McElwain  &  Co '. 2  00 

Pair  pearl  Guinea  fowls,  do 2  00 

Pair  white  do.,  James  Ball 2  00 

PIGEON  GLASS. 

Best  collection  of  pigeons,  Potter  A  Shaw 2  00 

2d  do.,  Howard  &  Jessie  Simons,  Liansing 1  00 

DIVISION  P-GRAINS  AND  SEEDS. 

Best  bushel  red  wheat.  Fay  Seeley,  Lansing - $2  00 

2d  do.,  A.  W.  Jewett,  Mason 1  00 

Best  bushel  white  wheat,  Greo.  W.  Presoott,  Grand  Rapids 2  00 

2d  do.,  A.  W.  Jewett 1  00 

Best  bushel  white  oats,  W.  P.  Alexander,  Bennington 2  00 

2d  do.,  A.  W.  Jewett..: 1  00 

Best  bushel  black  oats,  do -  2  00 

Btet  bushel  yellow  oats,  do 2  00 

Best  12  ears  yellow  Dent  com,  H.  D.  Bex,  Liansing 1  50 

2ddo.,Chas.  Leach,  Bath... 1  00 

Best  12  ears  white  Dent  com,  H.  D.  Bex 1  60 

2d  do.,  A.  Ayres,  Lansing 1  00 

Best  12  ears  12  rowed  yellow  Flint,  A.  W.  Jewett 1  50 

Best  12  ears  8  rowed  do.,  do 1  50 

Best  12  ears  8  rowed  red  blazed  Flint,  do '. 1  50 

2d  do.,  Geo.  W.  Prescott 1  00 

Best  12  ears  white  Flint,  8  rowed,  A.  W.  Jewett 1  50 

Beet  12  ears  white  Flint  blazed,  do 1  50 

Best  12  ears  sweet  corn,  early,  Darwin  Foster,  Grand  Ledge 150 

2d  do.,  Wm.  F.  Miller,  Mason 1  00 

Best  12  ears  sweet  com,  late,  L.  Acker,  Lansing % 1  50 

Best  12  ears  pop  com,  John  Reeve,  N.  Lansing 1  50 

2d  do.,  Lourin  Reeve,  do 1  00 

Beet  bushel  rye,  A.  W.  Jewett 2  00 

2d  do.,  T.  IngersoU,  Watertown 1  00 

Best  bushel  4  rowed  barley,  A.  W.  Jewett— ^ 2  00 

2d  do.,  Geo.  W.  Presoott 1  00 

Best  bushel  small  clover  seed,  Levi  Pantlen,  River  Bend 2  00 

2d  do.,  Geo.  W.  Prescott 1  00 

Best  bushel  timothy  seed,  Levi  Pantlen 2  00 

2d  do.,  A.  W.  Jewett 1  00 

Best  bushel  buckwheat,  do _ 2  00 

2d  do.,  Geo.  W.  Presoott 1  00 

Beet  bushel  flax  seed,  do 2  00 

2d  do.,  A.  W.  Jewett 1  00 

Best  bushel  red  top  grass,  Geo.  W.  Presoott 2  00 

Best  bushel  Hungarian  grass,  A.  W.  Jewett 2  00 

Best  bushel  millet,  do 2  00 

nzi2d  do.,  Levi  Pantlen _ 1  00 

Beet  bushel  peas,  Geo.  W.  Prescott 2  00 

2d  do.,  A.  W.  Jewett 1  00 

Best  bushel  white  beans,  da 2  00 

2d  do.,  Geo.  W.  Prescott 1  00 

Best  display  field  seeds,  A.  W.  Jewett 10  00 

Best  display,  collection  grain  in  heads,  do - 10  00 

2d  do.,  do. 5  00 

Best  display  com  in  the  ear,  Walter  Miller,  Mason 10  00 

2d  do.,  A.  W.  Jewett 5  00 

F.  P.  ANDRUS,  Washington,  Judgt. 
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CLASS  Sa-EOOTS  AND  VEGETABLES. 

Best  early  sunrise  potatoes,  Chas.  P.  Wiltere,  Maflon 11  50 

2d  do.,  Joseph  Ashworth,  LansiD^ 1  00 

Best  early  Vermont  potatoes,  Chas.  P.  Wilters 1  50 

2d  do.,  Walter  Miller..- 1  00 

Best  early  Ohio  potatoes,  Chas.  P.  Wilters 1  50 

2d  do.,  L*.  Acker,  Lansing 1  00 

Best  early  Beauty  of  Hebron  potatoes,  A.  J.  Champion,  Liansing 150 

2d  do.,  Wm.  P.  Miller,  Mason 1  00 

Best  Ontario  potatoes,  A.  W.  Jewett,  do 1  50 

2d  do.,  Chaa  P.  Wilters 1  00 

Beet  late  Rose  potatoes,  Wm.  P.  Miller 1  50 

2d  do.,  Walter  MUler 1  00 

Beet  white  Eilephant  potatoes,  A.  W.  Jewett 1  50 

Beet  Qranger  potatoes,  do 1  50 

2d  do.,  Chas.  P.  Wilters 1  00 

Best  Burbank  potatoes,  A.  W.  Jewett 1  50 

Best  Mammoth  Pearl  potatoes,  do 1  50 

2d  do.,  Wm.  Poster,  Lansing 1  00 

Best  white  Star  potatoes,  Chas.  P.  Wilters 1  60 

2d  do.,  A.  W.  Jewett 1  00 

Best  Belle  potatoes,  A.  Ayres,  Lansing 1  50 

2d  do.,  A.  W.  Jewett 1  00 

Best  late  Beauty  of  Hebron  potatoes,  Mrs.  Thos.  Elliott,  N.  Lansing 150 

'2d  do.,  Jos.  Ashworth 1  00 

BeetSnowPlakepotatoes,  A.  W.  Jewett 1  50 

2d  da,  Chas.  P.  Wilters 1  00 

Best  6  blobd  beets,  Wm,  P.  Miller 1  50 

2d  do.,  Walter  Miller 1  00 

Best  6  turnip  beets,  G.  P.  liorton,  Jaokson 1  50 

2d  do.,  A.  W.  Jewett 1  00 

Best  6  sugar  beets,  Wm.  P.  Miller 1  50 

2d  do.,  Walter  Miller 1  00 

Best  6  white  or  yellow  beets,  G.  P.  Horton 1  50 

2d  do.,  Wm.  P.  Miller 1  00 

Beet  6  beets  for  table  use,  G.  P.  Horton 1  50 

2d  do.,  Chas.  P.  Wilters 1  00 

Beet  6  mangel  wurzels,  G^o.  W.  Presoott,  Grand  Rapids 1  50 

2d  do.,  Geo.  P.  Horton 1  00 

Beet  6  white  carrots,  Chas.  P.  Wilters 1  50 

2d  do.,  Geo.  P.  Horton 1  00 

Best  6  orange  carrots,  do •_ 1  50 

2d  do.,  W.  P.  Alexander,  Bennington 1  00 

Beet  6  any  other  variety  carrots,  G.  P.  Horton _.  1  50 

2ddo.,Wm.  P.Miller 1  00 

Best  6  Swede  turnips,  G.  P.  Horton 1  50 

2d  do.,  Wm.  P.  Miller 100 

Best  6  any  other  variety  turnips,  G.  P.  Horton 1  50 

Best  6  parsnips,  G.  P.  Horton 1  50 

2d  do.,  Walter  Miller 1  00 

BestOsalsiN,  G.  P.  Horton 1  50 

2ddo.,  W.  F.Alexander 1  00 

Beet  6  white  radishes,  Darwin  Poster,  Grand  Ledge 1  50 

2d  do ,  G.  P.  Horton 1  00 

Best  6  summer  radishes,  Walter  Miller 1  50 

2d  do.,  A.  W.  Jewett 1  00 

Best  4  drumhead  cabbage,  G.  P.  Horton 1  50 

2ddo.,Wm.  P.  Miller.. 1  00 

Best  4  cone-head  cabbage,  Chas.  P.  Wilters 1  50 

2d  do.,  Walter  Miller 1  00 

Best  4  Savoy  or  curled  cabbage,  G.  P.  Horton 1  50 

2d  do.,  Walter  Miller , 1  00 

Beet  4  red  cabbage,  G.  P.  Horton 1  50 

2d  do.,  Walter  Miller 1  00 

Best  4  cauliflower,  G.  P.  Horton 1  50 

2d  do.,  L.  Acker,  Lansing 1  00 

58  r^  T 
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Best  6  heads  lettuce,  W.  F.Alexander $1  50 

2d  do.,  G.  P.  Horton 100 

Best  6  bunches  kale,  do _ 1  50 

2d  do.,  A.  W.  Jewett 1  00 

Beet  12  stems  celery,  G.  P.  Horton 1  50 

2d  do.,  Chas.  P.  waters 1  00 

Best  12  stems  rhubarb,  D.  W.  Van  Auken,  Lansing 1  50 

2d  do.,  A.  W.  Jewett 1  00 

Beet  1  dozen  peppers,  G.  P.  Horton _ 1  50 

2d  do.,  Chas.  P.  waters 1  00 

Best  3  varieties  tomatoes,  1  dozen  each,  G.  P.  Horton 1  50 

2d  do.,  R  Mann  &  Son,  Lansing 1  00 

Best  peck,  any  variety,  tomatoes,  G,  P.  Horton - _  1  50 

2d  do.,  Walter  Miller 100. 

Best  peck  white  onions,  Chaa  P.  Wilters *  1  50 

2d  do.,  G.  P.  Horton 100 

Best  peck  red  onions,  Chas.  P.  Wilters. __ 1  50 

2ddo.,  L.  Acker .: 1  00 

Beet  peck  yellow  onions,  Walter  Miller 1  50 

2d  do.,  Chas.  P.  WUters 1  00 

Best  5  summer  squasheB,  do 1  50 

2d  do.,  G.  P.  Horton —  1  00 

Bests  marrow  squashes,  do. 1  50 

2d  do,  Chas.  P.  Wilters •    100 

Beet  5  Hubbard  squash,  G.  P.  Horton 1  50 

2d  do.,  Mrs.  Thos.  Elliott 100 

Best  single  squash,  G.  P.  Horton 1  50 

2d  do.,  Mrs.  Thos.  Elliott 1  00 

Best  2  sweet  pumpkins,  G.  P.  Horton _ _  1  50 

2d  do.,  A.  W.  Jewett 100 

Best  2  field  pumpkins,  G.  P.  Horton 1  50 

2d  do.,  Geo.  W.  Prescott 1  00 

Best  3  water  melons,  G.  P.  Horton r -_  1  50 

2d  do.,  A.  W.  Jewett -  1  00 

Beet  3  musk  melons,  G.  P.  Horton 1  50 

Best  3  nutmeg  melons,  do 1  50 

2ddo.,  R.  Mann  A  Son 1  00 

Best  3  citrons,  G.  P.  Horton 1  50 

2ddo.,  A.  W.  Jewett... 1  00 

Best  5  cucumbers,  G.  P.  Horton 1  60 

2d  do.,  L.  Acker 1  00 

Best  half  peck  garden  peas,  A.  W.  Jewett _ 1  50 

2d  do.,  G.  P.  Horton 1  00 

Best  half  peck  Lima  beans,  A.  W.  Jewett 1  50 

2ddo.,  G.  P.  Horton - 1  00 

Beet  half  peck  bush-beans,  A.  W.  Jewett 1  50 

2d  do.,  G.  P.  Horton 1  00 

Best  half  peck  wax  beans,  Walter  Miller 1  60 

2d  do.,  Mrs.  Thos.  Elliott 1  00 

Best  6  heads  sunflower,  A.  W.  Jewett - 1  50 

2d  do.,  Geo.  N.  Puller,  Lansing 1  00 

Best  6  stems  Swiss  chard,  A.  W.  Jewett 1  60 

2d  do.,  G.  P.  HortoH 100 

Best  6  stems  parsley,  do. 1  50 

2d  do.,  R  Mann  &  Son 1  00 

Beet  6  stems  spinach,  A.  W.  Jewett 1  50 

Best  6  any  sweet  herbs,  G.  P.  Horton 1  50 

2d  do.,  A.  W.  Jewett 1  00 

Best  6  kohl  rabi,  Geo.  W.  Prescott --  1  50 

2d  do.,  A.  W.  Jewett 1  00 

Best  display  roots  and  vegetables,  Davis  Bros.,  Jackson - -.  40  00 

2d  do.,  Chas.  J.  Miller,  Mason 30  00 

Best  display  potatoes,  A.  W.  Jewett 25  00 

2d  do.,  Wm.  P.  Miller v 15  00 

P.  P.  ANDRUS,  Washington, 

J.  W.  VAN  HOOSEN,  Rochester, 

P.  C.  MILLER,  Washington, 
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CLASS  34-FLOUR,  MEAL  AND  FEED. 

Beet  barrel  flour  from  white  wheat,  North  Laiising  Milling  Co»,  N.  LaneiDg , . .  _  $3  00 

Beet  do.,  from  red  wheat,  Louis  Leiieir,  Grand  Ledge 3  00 

Beet  and  largest  display  of  flour,  meal  and  feed.  North  Lansing  MilliDf^Go.,.,,  5  00 

M.  A.  KEi^KOLDS»  Judge. 

DIVISION  G.  * 

CLASS  85-BUTTER.  CHEESE  AND  DAIRY  ARTICLES.  *      ^i 

Best  15  lbs  domestic  butter  made  at  any  time,  T.  Ingersol,  Watertown ....  |10  00 

2d  do.,  Jas.  J.  Baird,  Lansing , 8  00 

3d  do.,  C.  H.  Holkins,  Jonesville --.....•. 5  00 

Best  creamery  butter,  25  DJ)b.,  Quincy  McBride,  Burton ...^ ._ __  10  00 

Bests  lb  print  butter,  T.  lugersol 4  00 

2d  do.,  Mrs.  J.  H.  Overhalt,  Eden .___   .._ ...-.  3  00 

3d  do.,  Mrs.  J.  T.  Monroe,  Portland... ._...,-...„,  2  OQ 

Best  display  of  cheese  by  any  factory,  Levi  Partlow,  River  Bend , ^  15  OO 

C.  L.  SEELEY, 

MRS.  EDWIX  PHELPS, 

Judges. 
CLASS  36~SUQAR,  BREAD  AND  PICKLES. 

Best  10  lbs  maple  sugar.  Mrs.  E.  J. Champion,  Lansing _^,_.,^.^«--_  $5  OO 

2d  do.,  Darwin  Poster,  Grand  Ledge 3  00 

Beet  galon maple  syrup,  do _,,,,,,_^,^__,  3  00 

2d  do.,  T.  Ingersol,  Watertown .- ^..  2  00 

Best  2  loaves  milk  or  salt  rising  bread,  Mrs.  E.  J.  Champion  . ... _..-,-  3  00 

2d  do.,  Mary  Thorbum,  Lansing .__  ,„,,,_,., 2  00 

Best  2  loaves  soda  rising  bread,  Mrs.  Ellen  Bartl^tt,  Tompkins ^....  3  00 

2d  do.,  Mrs.  E.  J.  Champion ...,  2  00 

Best  2  loaves  yeast  rising  bread,  Mrs.  Ellen  Bartlett , , 3  00 

2d  do.,  Mary  Thorbum ..„._.  3  00 

Best  2  loaves  com  bread,  Mrs.  E.  J.  Champion ....._,_,  3  00 

2ddo.,  Kitty  McCurdy,  Lansing _ 2  00 

Best  2  loaves  brown  bread,  do 3  00 

2d  do.,  Mrs.  C.  C.  Richardson,  do.-. ........  2  00 

Beet  2  loaves  rye  or  Indian  bread,  Mrs.  Ellen  Bartlett . _  3  00 

2d  do.,  Mrs.  E.J.  Champion ,___  2  OO 

Best  display  of  pickled  vegetables,  Mrs.  Ellen  Bartlett 5  0D 

C.  L.  SEELEY, 

MEa.  EDWIN  PHELPS, 

Judgeit. 

DIVISION  H— BEES  ANIX  HONEY. 

Best  nuclei  black  bees,  J.  J.  Timpe,  Grand  Ledge  - _-_- ._    ^  15  00 

2d  do.,  W.  Z.  Hutchinson,  Flint _--.. 3  (KJ 

Best  nuclei  Italian  bees,  J.  J.  Timpe -.,. _- ,-._  5  00 

2d  do.,  W.  Z.  Hutchmson .... 3  00 

Beet  nuclei  Syrian  bees,  J.  J.  Timpe _ 5  00 

2d  do.,  W.  H.  Hutchinson _„- , 3  00 

Best  nuclei  Carniolan  bees,  do •^ 5  00              i 

2ddo.,  J.  J.  Timpe 3  00 

Best  nuclei  of  Albino  bees,  do „,_,__  _.,_,  5  00 

2ddo.,  W.  Z.  Hutchinson 3  OO 

Beet  display  of  different  races  of  bees,  J.  J.  Timpe ___ ^.  ^  00 

2d  do.,  W,  Z.  Hutchinson .,.,..-.,,  3  00 

Best  20  lbs.  comb  honey,  W.  Z.  Hutchinson _„,, ...  10  00 

2d  do.,  Elmer  Hutchinson,  Rogersville .-.^.^ --  5  00 

Best  display  comb  honey,  W.  Z.  Hutchinson _.\. , , 2000 

2d  do.,  Elmer  Hutchinson _..,,_ ..   .  10  00 

Best  d isplay  comb  honey  by  a  lady,  May  Hutchinson,  Flints ...^.. _ ,_  10  00 

2d  do..  Flora  A.  Hutchinson,  Elogersville .^ ,_.,,,, ..„..,,  5  DO 

Best  spec,  extracted  honey,  W.  Z.  Hutchinson —  .-  10  00 

2d  do.,  Elmer  Hutchinson .x^=*.^--  t5  00 
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Best  display  extracted  honey,  W.  Z.  Hutchinson $10  00 

2d  do.,  Elmer  Hutchinson.! 5  00 

Best  spec,  beeswax,  W.  Z.  Hutchinson _ 2  00 

2d  do.,  J.  J.  Timpe 1  00 

Best  comb  foundation,  W.  Z.  Hutchinson -.  2  00 

2d  do.,  Elmer  Hutchinson 1  00 

Largest,  best  and  most  instruotiye  exhibit,  W.  Z,  Hutchinson 10  00 

2d  do.,  J.  J.  Timpe 6  00 

D.  G.  EDMISTON,  Judge, 

DIVISION  L. 

GLASS  48. 

Best  display  fine  wool,  L.  W.  Barnes,  Byron $10  00 

2d  do.,  H.  E.  Moore  &  Sons,  N.  Parmington 5  00 

3d  do.,  A.  W.  Jewett,  Mason 3  00 

Best  display  long  wool,  F.  W.  McKim,  Lansing 10  00 

2d  da.  Prank  Wilson,  Jackson 5  00 

3d  do.,  A.  P.  Wood,  Mason 3  00 

Best  display  middle  wools.  Prank  Wilson 10  00 

2d  do.,  O.  R,  Rice,  St  Johns 5  00 

E.  W.  HARDY,  Judge, 

DIVISION  L. 

CLASS  50. 

Best  display  of  trunks,  Chas.  Brodhagen,  Lansing $10  00 

Best  double  carriage  harness,  do 3  00 

Best  single  buggy  harness,  do 3  00 

Best  double  farm  harness,  do. 3  00 

CLASS.61. 

Beet  display  of  furniture,  M.  J.  &  B.  M.  Buck,  Lansing 25  00 

2d  da,  Cowles  Bros.,  Lansing 15  00 

Best  set  parlor  furniture,  M.  J.  &  B.  M.  Buck 20  00 

Best  set  chamber  furniture,  do ^ 10  00 

2d  do.,  Cowles  Bros 7  00 

Best  set  dining  chairs,  M.  J.  &  B.  M.  Buck 3  00 

2d  do.,  Cowles  Bros. 2  00 

Best  book  case,  M.  J.  &  B.  M,  Buck 3  00 

2d  do.,  Cowles  Bros. 2  00 

Best  center  table,  M.  J.  &  B.  M.  Buck 3  00 

2d  do.,  Cowles  Bros 2  00 

Best  child's  crib,  do 2  00 

Best  child's  carriage,  do... 2  00 

2d* da,  M.  J.  &  B.  M.  Buck •.  1  00 

Beet  dressing  bureau,  do _  3  00 

2d  da,  Cowles  Bros. 2  00 

Best  desk,  do 3  00 

2d  da  M.  J.  &  B.  M.  Buck 2  00 

Best  easy  chair,  do _ 3  00 

2d  do.,  Cowles  Bros 2  00 

Best  extension  table,  M.J.  <&B.  M.  Buck 3  00 

2d  do.,  Cowles  Bros , 2  00 

Best  hall  tree  hat  rack,  M.  J.  4k  B.  M  Buck 2  00 

2d  do.,  Cowles  Bros 1  00 

Best  couch,  do _  3  00 

2d  do.,  M.  J.  A  B.  M  Buck 2  00 

Best  library  table,  do 3  00 

2d  da,  Cowles  Bros. 2  00 

Best  mantel  mirror,  M.  J.  &  B.  M.  Buck 5  00 

Best  mattress,  Cowles  Bros ^ 2  00 

2dda.M.  J.  &B.  M.  Buck 1  00 
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Best  office  desk,  do. 13  00 

2d  do.,  Cowles  Bros. 2  00 

Best  office  chair,  M.  J.  &  B.  M.  Buck , 2  00 

Best  parlor  writing  desk,  Cowles  Bros. 3  00 

2d  do.,  M.  J.  &  B.  M.  Buck T... .  2^)0 

Best  pier  mirror,  do. 5  00 

Bestsofa,  do 3  00 

2d  do.,  Ck>wles  Bros 2  00 

Best  smoluDg  chair,  M.  J.  &B.  M.  Buck r._-  3  00 

2d  do..  Cowles  Bros. 2  00 

Best  side  board,  M.  J.  &  B.  M.  Buck 3  00 

2d  do.,  da 2  00 

Best  secretary,  Cowles  Bros. 3  00 

2d  do.,  M.  J.  &  B.  M.  Buck 2  00 

Best  spring  mattress,  do. 2  00 

Best  upholstered  reception  chair,  do 3  00 

Best  willow  of  rattan  chair/ Cowles  Bros. 2  00 

2ddo.,M.J.&B.M.  Buck 1  00 

Beet  assortment  school  furniture,  Geo.  P.  Benton,  Marcellus Silver  medal 

MRS.  MARY  SHERWOOD  HINDS,  Stanton,  Judge. 

DIVISION  M. 

CLASS  6e-CL0CKS.  ETC. 

Best  exhibition  silver  plated  ware,  W.  L.  Rice,  Lansing 85  00 

2d  do.,  R  E.  Brackett,  do _ 3  00 

DIVISION  N. 

CLASS  57-PAINTING. 

Best  collection  oil  paintings,  not  less  than  40,  Mrs.  H.  J.  Waterbury,  Lansing. .  $75  00 

Best  do.  water  colors,  20  or  more,  S.  L.  Wise,  do. ^ 15  00 

Best  historical  painting  in  oil,  Nellie  G.  Burdick,  do 15  00 

2d  do.,  S.  L.  Wise 10  00 

Best  landscape  in  oil,  scenery  in  Michigan,  Mrs.  H.  J.  Waterbdry 800 

Best  landscape,  any  subject,  Nellie  G.  fiurdick 8  00 

2d  do.,  Mrs.  H.  J.  Waterbury 5  00 

Best  landscape  in  water  colors,  scenery  in  Michigan,  S.  L.  Wise 8  00 

2d  do.,  Mrs.  John  Elder,  Lansing 5  00 

Best  marine  painting  in  oil,  Nellie  G.  Burdick _-  8  00 

Best  pastel  painting  of  landscape,  Estella  Cheney,  Lansing 300 

Best  special  subject  in  oil,  Mrs.  H.J.  Waterbury 5  00 

Best  do.  in  water  color,  Mrs.  John  Elder 5  00 

2d  do.,  John  B.  Potter,  Lansing 3  00 

Best  winter  piece  in  oil,  Mrs.  H.  O.  Cline,  Lansing 8  00 

Best  collection  photographs,  Mrs.  H.  H.  Darby,  do 5  00 

2d  do.,  Mrs.  J.  King,  do 2  00 

Best  portrait  photograph  colored,  life  pize,  do. 3  00 

Best  do.,  cabinet  size,  Nellie  Husted,  Fenton 2  00 

Best  animal  piece,  oil,  from  life,  Nellie  G.  Burdick _.  8  00 

2d  do.,  lAura  R.  Talbott,  Lansing 5  00 

Best  animal  piece,  water  color,  S.  L.  Wise 5  00 

Best  bird  piece,  oil,  do. , 5  00 

2ddo.,Mrs.  H.  J.  Waterbury 3  00 

Best  composition  landscape,  oil,  do ..-  3  00 

Best  collection  oil  paintings,  not  less  than  5,  Nellie  G.  Burdick 8  00 

Best  fruit  piece  in  oil,  8.  L.  Wise 5  00 

2ddo.,  Mrs.  H.  J.  Waterbury 3  00 

Best  fancy  painting,  oil,  do 5  00 

2d  do.,  John  B.  Potter 3  00 

Best  historical  painting  in  oil  by  exhibitor,  Nellie  G.  Burdick .' 8  00 

Best  landscai)e  from  nature,  Mrs.  H.  J.  Waterbury , 5  00 

.  Best  landscape  in  water  colors  by  exhibitor,  John  B.  Potter 8  00 

Best  marine  scene  in  oil  by  exhibitor,  Mrs.  H.  J.  Waterbury 8  00 
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Best  portrait  in  oil,  life  size,  John  B.  Potter ._ i $8  00 

Best  i>ortrait  in  oil,  cabinet  size,  S.  L.  Wise 5  00 

Beet  crayon  portrait  by  exhibitor,  do. 5  00 

2d  do.,  John  B.  Potter 3  00 

MRS.  MARY  SHERWOOD  HINDS,  Judge, 
•        CLASS  68-PAINTING  AND  DRAWING  BY  ABIATEUBS. 

Best  animal  piece  in  oil.  Lulu  A.  Lane,  Marshall... 93  00 

2d  do.,  Jennie  E.  Stowe,  Lansing 2  00 

Best  bird  piece  in  oil,  Miss  Nellie  Husted,  Fenton 3  00 

Best  composition,  oil,  landscape,  Jennie  E.  Stowe 3  00 

2d  da,  Nellie  G.Burdick^  Lansing 2  00 

Best  collection  oil  paintings,  not  less  than  6,  Mrs.  J.  E.  Rowe,  do 300 

Best  do.,  water  color,  do.,  Mrs.  John  Elder,  do. 3  00 

Best  display  decorated  i>orcelain,  25  pieces,  Mrs.  Ida  B.  Woodcock,  Niles 10  00 

2d  do.,  D.  P.  Whitmore,  Mason 5  00 

Best  fruit  piece  in  oil.  Lulu  A.  Lane 3  00 

2d  do.,  Nellie  Husted 2  00 

Best  flower  piece  in  oil,  Laura  R  Talbot,  Lansing 3  00 

2d  do.,  Lulu  A.  Lane 2  00 

Best  fancy  painting  in  oil,  Mrs.  L.  L.  Willison,  Flint 3  00 

2d  do.,  Mrs.  John  W.  Carey,  Lansing 2  00 

Best  fancy  painting,  water  color,  J.  D.  Monrogue,  London,  Ont 300 

2d  do.,  Mrs.  John  Elder 2  00 

Best  landscape  painting,  water  color,  do. 5  00 

Best  marine  scene,  oil,  Laura  Talbott 3  00 

2d  do.,  Nellie  Husted _ 2  00 

Best  painting  on  porcelain,  do. 3  00 

2d  do.,  Mrs.  C.  W.  Mercer,  Lansing 2  00 

Best  painting  on  ebonized  panel,  Mrs.  F.  M.  Alsdorf,  do -.  3  00 

2d  do.,  Nellie  Husted 2  00 

Best  painting  on  Holly,  Laura  Talbot 1  00 

Best  painting  on  placque,  do _ 3  00 

2d  do.,  Florence  Gargill,  Owosso 2  00 

Best  painting  on  slate,  Mrs.  S.  G.  Willison,  Flint 3  00 

2d  do.,  Mrs.  C.  W.  Mercer 2  00 

DRAWING. 

Beet  crayon  drawing  of  face, Lulu  A.Lane 3  00 

2d  do.,  Clara  Cahill,  Lansing 2  00 

Best  crayon  drawing  of  animal,  Walter  Hall,  London 3  00 

2ddo.,  Brady  Willard,  Lansing..: 2  00 

Best  crayon  drawing  landscape,  Walter  Hall 2  00 

2d  do..  Lulu  A.  Lane 1  00 

Best  drawing  of  any  building  on  the  fair  grounds,  J^  D.  Monrogue 300 

Best  India  ink  drawing,  do 3  00 

2d  do.,  Walter  Hall 2  00 

Best  pencil  drawing  of  animal,  J.  D.  Monrogue 2  00 

2d  do..  Walter  Hall 100 

Pest  pencil  drawing  landscape,  do 2  00 

2d  do.,  J.  D.  Monrogue 1  00 

Best  pencil  drawing  by  person  under  16  years,  J.  D.  Monrogue 2  00 

2d  do..  Fay  Seeley,  Lansing 1  00 

Best  specimen  machinery  drawing,  J.  D.  Monrogue 3  00 

2d  do.,  Walter  Hall 2  00 

Best  landscape  painting  in  oil  of  scenery  in  Michigan,  Lulu  A.  Lane 500 

2d  do.,  Jennie  Stone 3  00 

DIVISION  0--PLAIN  NEEDLE  AND  MACHINE  WORK. 

Best  brading  by  hand,  Mrs.  E.  C.  Chapin,  Lansing $1  00 

2d  do,  Mrs.  W.  C.  Miles,  do 50 

Best  sample  darning,  do 1  00 

2d  do.,  Mrs.  Fannie  Byrne,  Dowagiao .•_ 56 
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Beet  fine  shirt,  all  by  hand,  Mrs.  T.  S.  Clark,  Lansing ^ 12  00 

Best  fine  shirt,  by  machine,  do , 2  00 

2d  da,  Mrs.  Henry  N.  Henderson,  Flint 1  00 

Beet  specimen  hemstitching,  do 2  00 

2d  do.,  Mrs.  F.  M.  Alsdorf,  Lansing A  00 

Best  pair  pillow  oases,  Mrs.  Chas.  Starrett,  Dowagiac 4  00 

2d  do..  Mrs.  T.  S.  Qark 50 

Best  pair  plain  sheets,  by  band,  Mrs.  Chas.  Starrett 1  00 

2d  do.,  Mrs.  T.  S.  Clark _  50 

Best  Quilt,  plain  white  muslin,  by  hand,*Mrs.  J.  Barrach,  Williamston 2  00 

Best  ao.,  calico  patchwork,  do.,  Mrs.  H.  D.  Box,  Lansing 2  00 

2d.,  do.,  do.,  Mrs.  H.  R  Dartar,  da 1  00 

Best  quilt,  silk  patchwork,  da,  Mrs.  Virginia  Briscoe,  Detroit 200 

2d  da,  Mrs.  M.  C.  Miles 1  00 

Best  crazy  quilt,  da,  Mrs.  Wm.  Enn is,  Lansing 3  00 

2d  do.,  da,  Mrs.  M.  C.  Miles 2  00 

Best  worsted  patchwork  quilt  Mrs.  J.  Barrach 2  00 

2d  do.,  Nellie  Husted,  Fenton 1  00 

Beet  applique  embroidery,  Mrs.  W.  B.  Kirby,  Lansing 2  00 

2ddo.,Mrs.M.  C.  Miles -  1  00 

Beet  arasene  embroidery,  Mrs.  Fannie  Byrnes 2  00 

2d  do.^  Nellie  Husted,  Fenton 1  00 

Best  chenille  embroidery,  Mr8.FaDnie  Byrnes 2  00 

Beet  crewel  embroidery,  Lizzie  Wilcox,  Lansing 2  00 

2d  da,  Mrs.  H.  H.Darby 1  00 

Best  Kensington  embroidery,  Mrs.  Fannie  Byrnes A...^ 2  00 

2d  do.,  Mrs.  G.  Schuster,  Reed  City 1  00 

Beet  silk  embroidery,  Mrs.  Henry  N,  Hudson,  Flint -  2  00 

2d  do.,  Mrs.  Chas.  Starrett 1  00 

Best  collection  of  embroidery,  by  one  i)erson,  Mrs.  Fannie  Byrnes _ 600 

2d  da,  Mrs.  J.  E.  Coulter,  LansiDg 4  00 

Beet  emb.  chair  or  ottoman  cover,  worsted,  Virginia  Briscoe,  Detroit 200 

2d  da,  Laura  Talbot 1  00 

Best  emb.  infant's  blanket,  Mrs.C.  H.  Mercer,  do. ._ 2  00 

2d  da,  Mrs.  Chas.  Starrett 1  00 

Best  emb.  chair  or  ottoman  cover,  silk,  Mrs.  J.  E.  Coulter _ 2  00 

Best  emb.  dress  or  skirt,  Virginia  Briscoe _ 2  00 

2d  do.,  Mrs.  Chaa  Starrett 1  00 

Beet  embroidered  letters,  in  silk,  Mrs.  W.  R  Kirby 1  00 

2d  da,  Mrs.  J.  H.  Dennis,  Hastings 50 

Best  lady's  dress  or  cloak,  in  silk,  Mrs.  Lena  Starrett 3  00 

Best  embroidered  pillow  shams,  Virginia  Briscoe 2  00 

2d  da,  Mrs.  E.  C.  Chapin.. 1  00 

Beet  embroidered  piano  or  table  cover,  Mrs.  F.  M.  Alsdorf 4  00 

2d  do.,  Mrs.  MT C.  Miles. 2  00 

Best  embroidered  sofa  pillow,  in  silk,  Virginia  Briscoe - --  3  00 

2d  da,  Mrs.  M.  C.  MUes 100 

Beet  da,  worsted,  Virginia  Briscoe 2  00 

Best  embroidered  tidy,  in  silk,  Mrs.  J.  E.  Coulter 2  00 

2d  da,  Mrs.  J.  H.  Dennis 1  00 

Beet  embroidered  table  scarf,  Mrs.  Henry  N.  Henderson.. 2  00 

2d  do.,  Mrs.  F.  M.  Alsdorf 1  00 

Beet  embroidered  tea  cloth,  cotton  or  linen,  Mrs.  W.  D.  Robinson,  Detroit 2  00 

2ddo.,  Mrs.  J.  H.  Dennis 1  00 

Best  embroidered  bag,  do _  1  00 

Best  etching,  cotton,  liuen  or  silk,  Mrs.  Henry  N.  Henderson 2  00 

2dda,  Mrs.  C.W.Mercer 1  00 

Best  collection  lace  work,  Mrs.  C.  C.  Richardson,  Lansing  _._, 3  00 

2d  do.,  Laura  Talbot 2  00 

Beet  specimen  Honiton  lace,  Mrs.  C.  C.  Richardson 2  00 

2d  do.,  Mrs.  L.  G.  Willison 1  00 

Beet  spemimen  drawn  work,  Mrs.  G.  W.  F.  Chamberlain,  Detroit 200 

2d  do.,  Mrs.  M.  C.  Miles 1  00 

Best  side  board  cover,  drawn  work,  Mrs.  G.  W.  F.  Chamberlain 300 

2d  da,  Mrs.  Henry  N.  Henderson 2  00 

Beet  darned  network,  Mrs.  E.  C.  Chapin 50 
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Best  fancy  pin  cushion,  Mrs.  G.  W.  P.  Chamberlain $1  00 

2d  do.,  Mrs.  C.  W.  Mercer 50 

Best  ^ncy  work  bag,  Virginia  Briscoe 1  00 

2€rdo.,  Mrs.  J.  E.  Bowe,  Lansing 50 

Best  fancy  apron,  Virginia  Briscoe 1  00 

2d  do.,  Mrs.  G.  W.  F.  Chamberlain 60 

Best  home  made  rug,  crochet  or  knit,  Mrs.  D.  C.  Smith,  Lansing 200 

2d  do.,  Mrs.  J.  T.  Monroe,  Portland i. _ 1  00 

Best  macrame  work,  Mrs.  Wm.  Ennis .-.  2  00 

2d  do.,  Mrs.  E.  C.  Chapin 1  00 

Best  raised  work,  do _  1  00 

Best  toilet  set  in  lace  or  muslin,  Mrs.  G.  W.  P.  Chamberlain 1  00 

2ddo.,Mrs.W.  B.  Kirby 1 50 

MRS.  D.  P.  WOODCOCK,  Lansing,  Judge, 
CLASS  61-CROCHET,  KNIT.  AND  FANCY  WOBK. 

Best  afghan  robe,  Virginia  Brisooe _ $4  00 

2d  do.,  Mrs.  T.  A.  Cowles,  Lansing 3  00 

Best  bed  spread,  crochet  or  knit,  Mrs.  Henry  Knobb,  do 3  00 

2d  do.,  Mrs.  E.  Younglove,  Ypsilanti 2  00 

Best  cotton  tidy,  Mrs.  K  C.  Chapin 2  00 

2d  do.,  Mrs.  K  Younglove..* 1  00 

Best  cloak,  crochet  or  knit,  "Virginia  Briscoe 2  00 

Best  child's  afghan  robe,  Mrs.  M.  C.  Miles 1  00 

Beet  child's  shurt,  Mrs.  E.  C.  Chapin 2  00 

2d  do.,  Mrs.  B.  Webber,  Lansing 1  00 

Best  collection  in  this  class  made  by  one  person,  Mary  Peacock,  Lansing 5  00 

2d  do.,  Mrs.  Ellen  Bartleot,  Tompkins 3  00 

Beet  fancy  mittens,  crochet  or  knit,  Mamie  Trostle,  Lansing ^ 2  00 

2d  do.,  Virginia  Brisooe 1  00 

Best  fancy  purse,  Mrs.  E.C.  Chapin 1  00 

2d  do.,  Mrs.  L.  G.  WiUiston _ 50 

Best  gent's  scarf ,  Anna  L.  Kelly,  Lansing _  2  00 

Best  hood,  crochet  or  knit,  Virginia  Briscoe 2  00 

2d  do.,  Plorenoe  Cargill,  Owosso 1  00 

Best  infant's  shoes,  Mrs.  J.  E.  Coulter _ 1  00 

Best  lady's  undervest,  Virginia  Briscoe 2  00 

2d  do.,  Nellie  Husted,  Penton 1  00 

Best  lady's  shoes,  crochet  or  knit,  Mrs.  Henry  N.  Henderson 100 

2d  do.,  Mamie  Trostle 50 

Best  knit  skirt,  Lutie  Dew,  Lansing __. 2  00 

2ddo.,  Jas.  J.  Baird,  do __ _. 1  00 

Best  shawl,  crochet,  Mrs.  C.  W.  Mercier,do 3  00 

2ddo.,  Mrs.H.  O.  Cline,  do. -- 2  00 

Best  worsted  trimming,  Mrs.  A.  C.  Kirby,  Marshall 1  00 

2d  do.,  Mrs.  Chas.  Starrett ._. -. 50 

Best  cotton  or  linen  trimming,  Mrs.  A.  0.  Kirby _ 1  00 

2d  do.,  Ellen  Bartlett _ 50 

Best  worsted  tidy,  Mrs.  W.  B.  Kirby,  Lansing -. 1  00 

2d  do.,  Nellie  Husted 50 

MRS.  ED.  WOODCOCK,  Nilee,  Judge. 

CLASS  62-ABTICLE3  OF  LADY'S  DRESS. 

Best  child's  suit,  Mrs.  Jennie  Pemberthy,  Mason $2  00 

2d  do.,Mrs.  W.  S.  01ds,j:iansing 1  00 

Best  display  millinery  goods,  P.  B.  Gross  &Co.,  do 5  00 

Best  display  of  fur  goods,  A.  M.  Donsereux,  do 5  OQ 

Best  lady's  trimmed  bonnet,  Nellie  Husted,  Penton ^— .  2  00 

Best  set  of  undergarments,  Mrs.  W.  S.  Olds ^ 2  00 

MRS.  E.  WOODCOCK,  Judge. 
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DIVISION  P. 

GLASS  6»~MISCELLANB0US. 

Best  specimen  briok,  Clipi)ert  k  Spaulding,  Xiansing $3  00 

Best  specimen  building  stone,  Harvey,  Harris  k  Co.,  do. 3  00 

Beet  si)ecimen  artificial  stone,  Lansing  Artificial  Stone  Co.,  do _ 2  00 

Best  specimen  ground  bone,  R.  Ward  &  Son,  do. 5  00 

Best  work  in  marble,  Harvey,  Harris  <&  Co 5  00 

Best  collection  monumental  work,  Harvey,  Harris  k  Co. 10  00 

DIVISION  Q. 

CLASS  <»-CHILDBEN'S  DEPABTMBNT. 

Best  specimen  hand  sewing,  Lena  Lewis,  Lansing $2  00 

2ddo,EmmaN8gle,  & 1  00 

Best  specimen  machine  sewing,  do > 1  00 

2d  da,  Florences.  Moon.  Lansing ._  50 

Best  <»alico  patchwork  quilt,  by  hand,  Mabel  Wallace,  do 1  00 

2d  do.,  Mrs.  J.  E.  Coulter,  do 50 

Best  calico  drees,  by  hand,  Mabel  Burlingame,  do. 1  00 

Best  embroidery^  in  silk,  Marie  Pratt,  Howell 1  00 

2d  do^  Mattie  Troetle.  Tjansing 50 

Best  etching  in  cotton  or  linen,  Emma  Nagel 1  00 

Beet  sample  crochet  work,  Mattie  Troetle 1  00 

2d  do.  Florence  S.  Moon 50 

Best  dolls  wardrobe,  do 2  00 

2d  do.,  Mabel  Burlingame 1  00 

Best  specimen  painting,  on  satin,  Marie  Pratt #  50 

Best  do.,  on  wood,  Mabel  Burlingame 1  00 

Best  do.,  on  silk,  do. « 1  00 

Best  bo«quet  wild  flowers,  Emma  Nagel 50 

2d  do.,  Florence  S.  Moon 25 

Best  collection  postage  stamps,  Roy  Chapin,  Lansing 1  00 

Best  sample  foot  or  scroll  work,  Walter  Ball,  Marshall 1  00 

Best  specimen  hardwood  carving,  Herbert  A.  Hagadorn,  Lansing. 

Best  sample  canned  fruit,  Florence  S.  Moon 1  00 

Best  sample  canned  vegetables,  do. 1  00 

Best  sample  jelly,  Mabel  Burlingame 1  00 

2d  do.,  Emma  Nagel. 

Best  specimen  penmanshif),  Katie  R.  Murrav,  Lansing 1  00 

Best  map,  drawn  by  exhibitor,  Henry  H.  Johnson 1  00 

2d  do.,  Florence  Kitchell 50 

DIVISION  R 

CLASS  67-ARTISTIC  EXHIBITS  IN  HOBTICULTURE. 

Most  attractive  display,  fruits,  flowers,  plants,  vegetables  and  cereals,  Davis 

Bra's,  Jackson 125  00 

2ddo.,  R  Mann  &Son,  Lansing 15  00 

Most  attractive  display  of  above,  by  a  girl  or  boy,  A.  J.  Wixom,  Farmington...  8  00 

CLASS  68. 

Best  general  collection  of  fruits,  not  less  than  25  nor  more  than  100  varieties, 

C.  P.  Chidester,  Battle  Creek 30  00 

2d  da,  F.  H.  Parker,  Eaton  Rapids 20  00 

Best  collection  as  above,  grown  by  exhibitor,  C.  P.  Chidester 25  00 

CLASS  69. 

Bestgeneral  collection  market  fruits,  F.  H.  Parker 15  00 

Best  do.,  grown  by  exhibitor,  C.  P.  C&iidester 12  00 
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CLASS  70. 

Best  special  exhibit  not  more  than  35  varieties  of  apples,  for  all  purposes,  F.  H. 

Parker $10  00 

2d  do.,  A.  J.  Wixom 7  00 

Best  20  varieties  dessert  apples,  C.  P.  Chideeter 8  00 

2d  do.,  F.H.  Parker 5  00 

CLASS  71. 

Best  exhibit  not  less  than  20  varieties  peaches,  F.  H.  Parker 15  00 

2ddo.jWm.  Gladden,  Lansing 8  00 

Best  8  varieties  peaches  for  market,  Wm.  Gladden 8  00 

2ddo.,C.  P.  Chidester 1 5  00 

Best  peck  of  any  single  variety,  Wm.  Gladden 2  00 

*  CLASS  72. 

Best  20  varieties  pears  for  all  purposes,  P.  H.  Parker 15  00 

2ddo.,  D.  G.  Edmiston,  Adrian 8  00 

Best  12  varieties  grown  by  exhibitor,  Arthur  P.  Green,  Eaton  Rapids 800 

2d  do.,  D.  G.  Edmiston 5  00 

Best  peck  one  variety,  Darwin  Foster,  Grand  Ledge 2  00 

2d  do.,  K  H.  Holmes,  Lansing 1  00 

CLASS  73. 

Best  12  varieties  plums,  C.  P.  Chidester 5  00 

Best  six  varieties,  do.,  grown  by  exhibitor,  do 5  00 

CLASS  74. 

Best  exhibit  10  varieties  native  grapes,  M.  F.  Bird,  Ann  Arbor $800 

2d  do.,  D.  G.  Edmiston.  Adrian 5  00 

Best  6  varieties  da  grown  oy  exhibitor,  M.  P.  Bird 5  00 

2d  do.,  D.  G.  Edmiston 3  00 

Best  single  peck  grown  by  exhibitor,  C.  P.  Chidester,  Battle  Creek 2  00 

Best  exhibit  5  foreign  varieties  grown  by  exhibitor,  Mrs.  A.  Sigler,  Adrian 5  00 

2d  do.,  do _ 3  00 

A.  G.  GULLEY,  Judg€, 
CLASS  75-SINGLE  PLATES  OF  FRUIT-APPLES. 
SUMMER. 

Best  early  harvest,  P.  H.  Parker,  Eaton  Rapids. $0  75 

2d  do.,  A.  J.  Wixom,  Farmington 50 

Best  early  Strawberry,  do 75 

Best  Sweetbough,  F.H.  Parker. - 75 

2d  do.,  Mrs.  Ellen  Bartlett,  Tompkins 50 

Best  harvest  Redstreak,  A.  J.  Wixom 75 

2d  do.,  do -- 60 

Best  Primate,  F.  H.  Parker - 75 

2d  do.,  Geo.  W.  Prescott,  Grand  Rapids 50 

Best  red  Astrachan,  Mrs.  Ellen  Bartlett 75 

2d  do.,  A.  J.  Wixom 50 

AUTUMN. 

Best  Alexander,  F.  H.  Parker ,  75 

Best  autumn  Strawberry,  F,  H.  Parker '  75 

BestColvert^do. 75 

2d  do.,  Minnie  Helmsker,  Holt 50 

Best  Chenango  Strawberry,  Thos.  Krass,  Lansing 75 

2d  da,  Jas.  Ball  &  Son,  Marshall 50 

Best  Duchess  of  Oldenburg,  P.  H.  Parker 75 

Best  Fall  Pippin,  A.  J.  Wixom 75 

2d  do.,  F.  H.  Parker 50 


Digitized  by 


Google 


SfOMi. 


LIST  OF  PREMIUMS  FOR  1891.  467 

Beet  Fall  Orange,  A.  J.  Wixom $0  75 

2d  do.,  do 60 

Beet  Gravenstein,  D.  G.  Edmiston 76 

2d  do.,  F.  H.  Parker 60 

Best  Maiden's  Bluah,  L.  Acker,  Lansing _ 75 

2d  do.,  Thos-Krass 1 50 

Beet  Munson's  Sweet,  D.  G.  Edmiston _  75 

2d  do.,  F.  H.  Parker 50 

Best  Pumpkin  Sweet,  Minnie  Helmsker 76 

2d  da,  A.  J.  Wixom 50 

Best  Rambo,  F.  H.  Parker 75 

2d  do^  A.  J.  WixomJ _ ^ 50 

Beet  St  Lawrence,  F.  H.  Parker 75 

Best  Shiawassee  Bieauty,  do 75 

Best  20  ounce,  A.  J.  Wixom 76 

2d  do.,  F.  H.  Parker 60 

WINTER. 

Best  Baldwin,  A.  J.  Wixom 75 

2d  do.,  F.  H.  Parker 50 

Best  Ben  Davis,  A.J.  Wixom 75 

2d  da,  F.  H.  Parker 50 

Best  Fameuse,  Geo.  W.  Presoott 75 

2d  da,L.  Acker 50 

Best  Fallwater,  F.  H.  Parker _  75 

Best  Grimes  Golden,  do. _.  75 

2d  da,  Geo.  T.  Champion,  Holt 50 

Best  Jonathan,  F.  H.  Parker ^ 76 

Best  King,  do. • 75 

2d  da,  A.  J.  Wixom 50 

Best  Mann,  F.  H.  Parker 75 

Best  Northern  Spy,  Gtoo.  T.  Champion 75 

Best  Oakland  countj,  F.  H.  Parker 75 

Best  Pecks  Pleasant,  do 75 

2d  da,  A.  J.  Wixom 60 

Beet  Steeles  Red,  do 75 

2d  da,  do 50 

Beet  Rhode  Island  Greening,  Geo.  T.  Champion 75 

2d  do;,  F.  H.  Parker 50 

Best  Roxbury  Russet,  do 75 

2d  da,  A.  J.  Wixom 50 

Best  Golden  Russet,  Thos.  Kraas 75 

2d  da,  F.  H.  Parker 50 

Best  Stark,  do 75 

Best  Tallman  Sweeting,  do 75 

2d  do.,  A.  J.  Wixom 50 

Best  Wagner,  da 75 

2d  do.,  Geo.  W.  Prescott 50 

Best  yellow  Bellflower,  A.  J.  Wixom 75 

2d  do.,  Geo.  T.  Champion 50 

CRAB  APPLES. 

Best  Hyslop,  Geo.  W.  Parks,  Lansing 75 

2d  do„  Geo.  W.  Prescott 50 

Best  red  Siberian,  Minnie  Uelmsker 75 

Best  yellow  Siberiazi,  Dan.  W.  Van  Auken,  Lansing 75 

Beet  Transcendent,  Geo.  W.  Parks 75 

2d  da,  Geo.  T.  Champion 50 

A.  G.  GULLEY,  Judge, 
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CLASS  75-PEAR8,  PEACHES,  PLUMS. 
PEARS — SUMMER. 

Best  Bartlett,  Darwin  Foster,  Grand  Ledge 10  75- 

2d  do.,  Geo.  W.  Parks,  Lansing 50 

Best  Clapp's  Favorite,  Darwin  Foster 75 

2d  do.,  J.  M.  Turner,  Lansing , 50 

Best  Souvenir  du  Congres,  F.  H.  Parker,  Eaton  Rapids 75 

2d  do.,  D.  G.  Edmiston,  Adrian 50^ 

AUTUMN. 

Best  Buflfum,  F.  H.  Parker 7& 

Best  Buerre  Claergeaw,  Darwin  Foster 75 

2d  do.,  F.  BL  Parker 50 

Best  Buerre  Rose,  do. 75 

Best  Buerre  Diel,  D.  G.  Edmiston 75 

Best  Buer  d^Anjou,  A.  J.  Wixom,  Farmington 75 

2d  do.,  Geo.  W.  Parks 50 

Best  Buerre  superfine,  F.  H.  Parker 75 

Beet  Duchess  de  Angouleme,  A.  J.  Wixom 75 

2d  do.,  Darwin  Foster 50 

Beet  white  Doyenne,  F.  H.  Parker 75 

2d  do.,  D.  G.  Edmiston 50 

Best  Flemish  Beautv,  Gteo.  W.  Preeoott 75 

2d  do.,  Darwin  Foster 50 

Best  Keiflfer's  Hybrid,  M.  F.  Bird 75 

2d  do^  Jos.  Ashworth,  Lansing 50 

Best  Louise  Bonne  de  Jersey,  M.  F.  Bird 75 

2d  do.,  F.  H.  Parker 50 

WINTER. 

Best  Onondaga,  F.  BL  Parker 75 

2d  do..  D,  G.  Edmiston 50 

Best  Sheldon,  A.  Sigler,  Adrian 75 

2d  do.,  F.  H.  Parker 50 

Best  Seckel,  do 75 

2d  do.,  A.  J.  Wixom 50 

Best  Lawrence,  F.  H.  Parker 75 

2d  do.,  M.  P.  Bird 50 

Best  Mt  Vernon,  F.  H.  Parker 75 

2d  da,  M.  F.  Bird 50 

Best  Vicar  of  Winkfield,  F.  H.  Parker 75 

2d  do.,  D.  G.  Edmiston 50 

Best  Winter  Nellie,  F.  H.  Parker 75 

2d  da,  D.  G.  Edmiston 50 

PEACHES. 

Best  Crawford's  Early,  Wm,  Gladden,  Lansing 75 

2d  da,  F.  fl.  Parker 50 

Best  Early  Canada,  do. 75 

2ddo.,M.F.Bird 50 

Best  Foster,  Wm.  Gladden 75 

2d  da,  M.  F.  Bird 50 

Best  Jacques  Rare  Ripe,  Wm.  Gladden 75 

Best  Mountain  Rose,  F.H.  Parker 75 

2d  do.,  Wm.  Gladden 50 

Beet  Old  Mixon  Free,  F.  BL  Parker 76 

Beet  Richmond,  do. 76 

2d  da,  Wm.  Gladden 50 

Best  Wager,  Mrs.  Ellen  Bartlett,  Tompkins 75 

2ddo.,M.F.Bird 80 
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Beet  Lombard.  Wm.  Foster,  Lansing 80  75 

2d  do.,  F.H.  Parker 50 

Best  Pond's  Seedling,  do. 75 

2d  do.,  R  H.  Holmes,  Lansing 50 

Best  Reine  Claude,  F.H.  Parker ^.  75 

Best  Shropshire  Damson,  D.  G.  Edmiston 75 

Best  Washington,  F.  H.  Parker 75 

OBAPES. 

Best  Brighton*  F.  H.  Parker 75 

2d  do.,  M.  F.  Bird 50 

"Best  Concord,  D.  G.  Edmiston 75 

2ddo.,  GeaW.Preeoott 50 

Best  Duchess,  F.  H.  Parker 75 

2ddo.,M.F.Bird 50 

Best  Empire  State,  do. 75 

2d  dc  J.  G.  Edmiston 60 

Best  Moores  Early,  F.  H.  Parker _.  75 

2d  do.,  C.  P.  Chidester,  Battle  Creek 50 

Best  Niagara,  da 75 

2d  do.,  M.  F.  Bird 50 

Best  Pocklington,  F.  H.  Parker 75 

Best  Poughkeepsie  Red,  M.  F.  Bird 75 

Best  Ulster,  do 75 

2d  do.,  C.  P.  Chidester 50 

Best  Worden,  Geo.  W.  Presoott 75 

2d  do.,  D.  G.  Edmiston 50 

Best  Woodruff,  F.  H.Parker 75 

2d  do.,  C.  P.  Chidester 50 

QUINCES. 

Best  Orange,  F.  H.  Parker 75 

2d  do.,  M.  F.  Bird 50 

Best  Champion,  D.  W.  Van  Auken 75 

CLASS  76--DRIED.  CANNED  AND  PICKLED  FRUITS. 

Best  8  varieties  domestic  dried  fruits,  Mrs.  W.  H.  Overholt,  Eden 8  00 

2d  do.,  Mrs.  O.  R  Rice,  St  Johns 4  00 

Best  8  varieties  canned  fruits,  Mrs.  O.  E.  Bartlett,  Pontiac 10  00 

2d  do.,  A.  Sigler,  Adrian 6  00 

Best  8  varieties  pickled  fruit,  Mrs.  O.  R.  Rice 6  00 

Best  8  varieties  preserved  fruit,  Mrs.  O.  E.  Bartlett -  6  00 

Best  10  classes  domestic  jellies,  Mrs.  O.  RRice 8  00 

2d  do.,  Mrs,  Albert  Barber,  Lansing 5  00 

MRS.  C.  K  LOCKWOOD, 
MRS.  P,  P.  ANDREWS, 

Judges, 

CLASS  77-PLANTS  AND  FLOWERS  IN  BED. 

Best  ribbon  bed  of  flowers,  Crabb  &  Hunter,  Grand  Rapids $12  00 

2d  do.,  C.  S.  Fitzsimmons,  Lansing^ 8  00 

Best  bed  of  flowering  plants,  Crabb  <fe  Hunter 12  00 

2d  do.,  da 8  00 

Best  ornamental  foliage,  do 12  00 

2d  do.,  Joe  Blessing,  Jackson 8  00 

Best  lawn  flower  beds,  R.  Mann  &  Son,  Lansing 12  00 

2d  do.,  Crabb  &  Hunter 8  00 
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CLASS  7S-PLANT8  IN  POTS-PROFESSIONAL. 

Beet  colleotioD  green  house  plant,  Crabb  &,  Hunter $20  00 

2ddo.,  J08.B.  Bleeeing ^ 10  00 

3d  do.,  C.  S.  Fitzsimmone 5  00 

Best  6  double  geraniums,  Crabb  &  Hunter 2  00 

2d  da,  Joe.  B.  Blessing 1  00 

Beets  single  geraniums,  Crabb  &  Hunter 2  00 

2d  do.,  R.  Mann  &  Son 1  00 

Beet  6  winter  flowering  begonias,  da - 2  00 

2d  doj,  Joe.  B.  Blessing 1  00 

Best  specimen  palms,  C.  S.  Pitzsimmons 1  00 

Beet  specimen  ferns,  Joe.  B.  Blessing 1  00 

Best  6  bourbon  or  tea  roeee  in  bloom,  Crabb  k  Hunter 2  00 

2ddo.,  Joe.B.  Blessing .'  1  00 

THOS.  GUNSON, 
J.  E.  KIIiLEN, 

Judges, 

CLASS  79-AMATEDB  LIST. 

Beet  10  house  plants,  Mrs.  E.  J.  Champion,  Lansing .*  $5  00 

Beet  3  varieties  winter  flowering  begonias  in  bloom,  Mrs.  John  Graham,  do....*  2  00 

CLASS  fiO-CUT  FLOWERS. 

Best  and  most  tasteful  display,  Mrs.  Fuller,  Lansing 18  00 

2d  do.,  E.  E.  Palmiter,  Harbor  Springs 4  00 

Best  6  varieties  verbenas,  Joe.  B.  Blessing 2  00 

2d  da,  E.  E.  Palmiter 1  00 

Beet  6  double  dahlias,  C.  S.  Fitzsimmons 2  00 

Best  6  gladiolas,  Jos.  B.  Blessing 1  50 

2d  do.,  C.  S.  Fitzsimmons 1  00 

Beet  6  bourbon  or  tea  roses,  do. 2  00 

2d  do.,  Crabb  &  Hunter 1  00 

Best  collection  pansiee,K  E.  Palmiter 1  25 

2d  do.,  Mrs.  G.  C.  ITuUer 75 

Best  collection  carnations,  Crabb  <&  Hunter .- 1  25 

2d  do.,  R.  Mann  k  Son 75 

Best  bouquet  living  flowers,  Crabb  AHunter 3  00 

2d  do.,  C.  S.  Fitzsimmons 2  00 

Beet  bouquet  dried  grasses,  A.  W.  Jewett,  Mason 2  00 

Beet  living  flowers  in  vases,  Crabb  &  Hunter 2  00 

2d  do.,  Mrs.  T.  S.  Clark,  Lansing 1  00 

Best  floral  design  in  living  flowers,  R  Mann  &Son 10  00 

2d  do.,  Crabb  &  Hunter 7  00 

Beet  fancy  basket  cut  flowers,  Crabb  &  Hunter 3  00 

2d  do.,  Jos.  B.  Blessing 2  00 

Beet  flowers  for  table,  Miss  Clara  Cahill,  Lansing 3  00 

2d  do.,  Crabb  &  Hunter 2  00 

THOS.  GUNSON, 
J.  E.  KTLLEN, 

Judges, 
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PREFACE. 


The  work  which  forms  the  basis  of  this  catalogue  of  Michigan  plants 
is  a  '^Catalogae  of  the  Phcenogamous  and  Vascular  Cryptogamous  Plants 
of  Michigan,  Indigenous,  Naturalized  and  Adventive,  by  Charles  F. 
Wheeler  and  Erwin  F.  Smith,"  which  was  published  in  the  tenth  annual 
report  of  the  State  Horticultural  Society,  1880.  Some  years  since  E.  F. 
Smith  was  appointed  by  the  Department  of  Agriculture  a  special  agent  to 
investigate  the  Peach  Yellows.  The  loss  of  Dr.  Smith's  assistance  in  the 
preparation  of  this  revision  is  deeply  regretted.  Much  new  matter  is 
added  in  the  introduction  which,  it  is  hoped,  will  make  the  work  useful  to 
agriculturists,  horticulturists,  and  all  persons  interested  in  floriculture, 
forestry,  etc.  The  catalogue  proper  has  been  revis3d  and  corrected  aff  far 
as  possible.  With  few  exceptions,  the  sixth  edition  of  Gray's  Manual  has 
been  followed  in  the  arrangement  of  orders  and  genera,  and  in  nomenclat- 
ure. We  do  not  thereby  wholly  indorse  the  conservatism  of  that  excellent 
work,  but  as  this  catalogue  is  prepared  mainly  for  the  use  of  those  persons 
to  whom  Gray's  Botany  is  perhaps  the  only  accessible  book  on  the  subject, 
we  feel  justified  in  using  it  as  a  basis  of  nomenclature. 

A  large  majority  of  the  plants  admitted  to  this  list  have  been  collected 
by  the  compilers  in  different  parts  of  the  State  during  the  past  twenty-five 
years  and,  with  very  few  exceptions,  the  name  of  no  plant  is  published  of 
which  there  is  not  an  authentic  specimen  in  some  herbarium,  public  or 
private. 

A  large  number  of  species  of  mosses,  liverworts,  saprophytic  and  para- 
sitic fungi  have  been  collected,  a  separate  catalogue  of  which  may  be 
published  in  the  future.  Any  one  finding  plants  which  are  not  in  this 
list,  or  new  stations  for  rare  plants,  should  send  us  notice  of  the  locality, 
with  specimens,  if  possible. 

It  is  hoped  that  the  publication  of  this  list  will  stimulate  local  observers 
and  collectors  in  all  parts  of  the  State  to  assist  in  contributing  to  the 
60 
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better  knowledge  of  our  plants,  especially  in  the  matter  of  geographical 
distribution.  M.  8.  Bebb  has  kindly  looked  over  specimens  of  our  Wil- 
lows. The  genus  Carex  has  been  corrected  by  Prof.  L.  H.  Bailey.  To 
G.  H.  Hicks  we  are  greatly  indebted  for  assistance  in  revision,  copying 
and  proof  reading. 

Agricultural  College,  ) 
Mich.,  April  25,  1892.       \ 
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202-203, 1882. 

The  Menominee  Iron  Begion  and  its  Flora.  E.  J.  Hill,  L,  pp.  208-211; 
II.,  pp.  225-229;  Botanical  Gazette,  1884. 

Plants  of  the  Detroit  Biver.  D.  H.  Campbell,  Bulletin  of  the  Torrey 
Botanical  Club,  Vol.  XIII,  pp.  OSjOi,  1886. 

List  of  Trees  and  Shrubs  belonging  to  Michigan.  W.  J.  Beal,  First 
Report  of  State  Forestry  Commission,  pp.  36-51, 1§88. 

Flora  of  the  Sandy  Pine  Plains  of  Michigan.  W.  J.  Beal,  Report  of 
Michigan  Horticultural  Society,  1888. 

Notes  on  the  Flora  of  the  Lake  Superior  Region.  E.  J.  Hill,  I.,  pp. 
140-149;  IL,  pp.  159-166;  Botanical  Gazette,  1890. 

The  Carices  of  the  Upper  Half  of  the  Keweenaw  Peninsula.  L.  H. 
Bailey,  Jr.,  Bulletin  of  the  Torrey  Botanical  Club,  pp.  61-64, 1890. 

Catalogue  of  Canadian  Plants.  John  Macoun,  M.  A.,  F.  L.  S.,  F.  R. 
S.  C,  1883-1890. 

Central  Michigan  Cyperacese.  C.  F.  Wheeler,  Bulletin  of  the  Torrey 
Botanical  Club,  p.  148, 1891. 

HERBABIA  CONSULTED. 

The  following  Herbaria  have  been  examined: 

The  Herbarium  of  the  State  Agricultural  College  is  fortunate  in  pos- 
sessing the  collection  of  Dr.  D.  (S)oley,  an  excellent  botanist  who  lived 
many  years  in  Washii^ton,  Macomb  county.  He  was  a  valued  correspond- 
ent of  Dr.  Gray,  Dr.  Torrey,  W.  S.  SuUivant  and  other  botanists  of  the 
early  part  of  this  century. 

The  Herbarium  of  Dr.  D.  Clark,  of  Flint,  Mich.,  has  lately  become  the 
propertv  of  the  State  Agricultural  College.  This  collection  contains  sets 
of  Bebos'  Willows,  Olney's  Carices  and  many  specimens  from  the  earlier 
American  collectors,  besides  valuable  collections  of  Michigan  plants. 

The  laree  collection  of  Prof.  C.  F.  Wheeler,  which  was  destroyed  by  the 
burning  or  the  Botanical  Laboratory  on  the  23d  of  March,  1890. 

Prof.  V.  M.  Spaulding  kindly  permitted  us  to  examine  the  University 
Herbarium  at  Ann  Arbor,  in  which  are  deposited  the  collections  of  Dr. 
Douglass  Houghton,  1838;  Miss  Mary  H.  Clark,  Miss  E.  C.  Almendinger, 
Prof.  M.  W,  Harrington,  Prof.  N.  H.  Winchell,  Geo.  L.  Ames,  M.  D.,  F. 
E.  Wood  and  others. 

The  collection  of  plants  belonging  to  the  Kent  Scientific  Institute  at 
Grand  Rapids  under  the  charge  of  Mr.  George  D.  Sones. 

The  collection  of  O.  J.  Stilwell,  which  belongs  now  to  Prof.  C.  A.  Davis, 
of  Alma  College;  also  Prof.  Davis'  collection. 

The  collection  of  G.  H.  Hicks,  of  the  Agricultural  College,  made 
in  Northern  and  Central  Michigan. 
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The  collection  of  G.  F.  Comstock,  made  in  Lenawee  County,  1845-'50, 
now  the  property  of  Dr.  W.  J.  Beal. 

The  collection  of  Dr.  W.  J.  Beal,  now  the  property  of  the  Michigan 
Agricultural  College. 

LOCAL  LISTS  CONSULTED. 

To  the  following  persons  we  are  indebted  for  lists  of  the  plants  growing 
in  their  several  localities: 

To  0.  A.  Farwell,  for  full  list  of  plants  of  the  Keweenaw  peninsula  with 
copious  notes  and  many  specimens. 

To  Prof.  H.  C.  Beardslee,  of  the  University  School,  Cleveland,  O.,  and 
Prof.  Chas.  A.  Eofoid,  of  Oberlin  College,  for  a  very  complete  list  of  the 
plants  of  ChebovgBn  County,  Mich.,  observed  by  them  during  the  summer 
of  1890,*  with  full  notes  and  many  specimens. 

^      To  Charles  E.  Dodge,  for  a  collection  of  the  plants  crowing  in  the 
vicinity  of  Port  Huron,  with  many  notes  on  variation  and  distribution. 

To  L.  H.  Dewey,  for  a  list  of  the  plants  in  the  vi6inity  of  Tecumseh, 
Mich. 

To  Prof.  W.  Hull,  for  notes  and  specimens  from  Albion  and  vicinity. 

To  S.  P.  Orth,  for  list  of  plants  in  the  vicinity  of  Imlay  City. 

To  E.  H.  Moseley,  for  a  list  of  plants  observed  near  Union  City. 

To  A.  F.  Foerste,  for  a  list  of  plants  observed  in  the  eastern  part  of  St. 
Clair  county. 

To  Prof.  I.  N.  Mitchell,  for  a  list  of  plants  collected  in  various  parts  of 
the  State. 

To  Prof.  C.  E.  Si  John,  for  a  list  of  plants  collected  in  Mason  county 
and  in  the  southeastern  portion  of  the  State. 

TOPOGRAPHY. 

Michigan  is  peculiarly  situated  within  the  waters  of  the  great  lakes,  N. 
latitude  4r45'  to  48^20' ;  W.  longitude,  82"25'  to  90^34'.  It  is  divided 
into-  two  parts,  called  the  Upper  and  Lower  Peninsulas.  The  greatest 
length  of  the  northern  portion  from  east  to  west  is  318  miles,  width  30  to 
164  miles,  forming  about  two-fifths  of  the  State.  The  greatest  length  of 
the  southern  portion  from  north  to.  south  is  277  miles  and  its  extreme 
width  259  miles.  The  total  area  is  58,915  square  miles,  with  a  coast  line 
of  over  1,600  milea 

The  general  elevation  of  the  Upper  Peninsula  is  400  to  1,100  feet  above 
Lake  Superior,  and  that  of  the  Lower  Peninsula  is  400  to  600  feet  above 
the  level  of  Lakes  Michigan  and  Huron. 

The  two  parts  of  the  State  present  a  striking  contrast  in  many  resi)ects. 
The  Upper  peninsula  may  be  divided  into  two  sections  east  and  west  of  a 
line  drawn  tnrou^h  Marquette  which  present  very  marked  surface  and  geo- 
logical characteristics.  The  eastern  portion  slopes  northward  from  its 
southern  border  to  a  watershed  and  thence  falls  rapidly  to  the  shores  of 
Lake  Superior.  This  plateau  contains  many  lakes  and  marshes,  also  fine 
forests  of  pine  intermixed  with  groves  of  hardwood. 

The  western  part  is  rugged  and  hilly,  some  of  the  hills  rising  1,000  to 
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1,200  feet.  In  the  extreme  northwest  are  ranges  which  form  the  copper 
region ;  the  central  range  extends  from  Keweenaw  point  across  to  the  Wis- 
consin line;  on  either  side  are  the  Porcupine  mountains  and  the  copper 
range  proper. 

South  and  east  of  the  copper  range  lies  the  iron  range  of  Marquette  and 
Iron  counties.  The  eastern  portion  of  this  peninsula  is  underlaid  with 
stratified  rocks  belonging  to  the  Silurian  period,  while  the  western  part  is 
occupied  by  the  copper  bearing  rocks  and  those  of  the^  Huronian  period. 
Glacial  driit  covers  deeply  a  large  portion  of  both  the  eastern  and  western 
sections. 

The  Lower  Peninsula  is  generally  level  or  rolling,  sloping  up  in  its 
northern  portion  to  a  central  ridge  or  watershed  which  extends  nearly 
northeast  and  southwest,  the  highest  part  of  which,  in  Otsego  county,  is 
1,100  feet  above  the  lake  level. 

The  shores  along  the  west  side  of  this  peninsula  are  generally  bold  bluffs 
which  are  constantly  wearing  away,  while  on  the  Huron  shore  they  are 
low  and  extending  by  additions  of  earth  cast  up  by  the  waves. 

The  rivers  are  small  but  their  number  is  great,  and  these,  with  the  5,000  * 
lakes  scattered  along  the  watersheds  of  the  State  abundantly  water  all  parts 
of  it. 

Dr.  C.  Bominger,  a  former  State  Geologist,  writes  of  the  geolqgy  of  the 
Lower  Peninsula  as  follows:  "It  forms  the  center-point  of  an  oceanic  bay 
which  seems  to  have  existed  without  any  important  alteration  in  its  limits, 
from  the  beginning  of  the  Silurian  period  to  the  end  of  the  Carboniferous 
time.  We  find  within  the  space  supposed  to  have  been  the  bay  an  uninter- 
rupted series  of  marine  deposits,  following  each  other  in  the  g^reatest  regu- 
larity of  superposition,  which  represent  all  the  known  formations  deposited 
on  this  continent  from  the  Silurian  period  on  to  the  coal  formation." 
The  entire  surface  of  the  peninsula  is  covered  deeply  with  glacial  drift, 
consisting  of  sand,  gravels  and  clays  variously  intermixed. 

The  tppographical  outlines  of  the  Lower  ^Peninsula  are  due  to  the  joint 
action  of  moving  ice  and  flowing  water  during  and  following  the  glacial 
period. 

^  Beginning  in  Presque  Isle  county  the  lateral  moraine  of  the  Huron  gla- 
cier passes  southwest  near  the  line  between  Montmorency  and  Alpena 
counties,  thence  south  by  west  through  Oscoda,  Boscommon  and  Clare, 
meeting  in  Mecosta  county,  the  east  lateral  moraine  of  Lake  Michigan. 
These  join  and  jpcuss  in  a  southwest  direction  through  Kent,  Barry,  Kala- 
mazoo and  St.  Joseph  counties.  The  Saginaw  bav  branch  of  the  Huron 
glacier  unites  with  the  Huron  glacier  proper,  and  forms  a  lateral  moraine 
beginning  in  Huron  county,  passing  through  Sanilac,  Lapeer,  Oakland, 
Livingston  and  portions  of  Jackson,  "Washtenaw  and  Hillsdale  counties. 
This  peninsula  is  divided  by  these  moraines  into  certain  more  or  less 
clearly  marked  floral  regions. 

On  the  map  ten  regions  have  been  roughly  outlined.  They  are  desig- 
nated by  the  first  ten  letters  of  the  alphabet  The  following  lists  of  plants 
are  characteristic  of  the  different  regions: 

A.  Southeastern  LrrroRAL.  Region. 

Acerates  xHridiflora^  Ell.    Green  fiiilkweed. 

Agrimania  parviflclra,  AiU    Small-flowered  Agrimony.  ^ 

Allium  Schcenoprasuniy  L.    Chivee. 

Castanea  sativa^  Mill.,  var.  Americana^  Gray.     Chestnut. 

Dalibarda  rf  petu,  L. 
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Dentaria  maximcu  Nutt.    Large  Toothwort, 

Drdba  nemorosa^  L.    Whitlow-Grass. 

Eleocharia  equisetoides,  Torr.    Spike-Rush. 

Fimbristylis  capillaris.  Gray.    Sedge. 

Fuirena  squarrosa,  Mlohx.,  var.  hispida,  Chapm.    Umbrella-Grass. 

Ckiura  biennis,  L.    Gaura. 

Gfentiana  puberuUxy  Miohx.    Gentian. 

Oentiana  Saponaria^  L.    Soap  wort  GtontiaD. 

Heuchera  Americana^  L.    Common  Alum-root. 

Juneus  filiformie,  Ij.    Rush. 

Juncus  Oreenii,  Oakes  and  Tuckerm.    Rush. 

Juncus  Vaaeyi,  Engelm.    Rush. 

Ludioigia  cUternifolia^  L.    Seed-Box. 

Ludurigia  sphcerocarpa,  Ell.    False  Loosestrife. 

Myriea  cert/ero,  L.    Bayberry.    Wax-Myrtle. 

Pentstemon  Icevijgatits,  Solanaer,  var.  DtgitcUiSy  Gray.    Beard-tongue. 

QtierctLS  paluatris,  Du  RoL    Swamp  Spanish  or  Pin  Oak. 

Ranunculus  anibigens^  Watson.    Water  Plantain  Spearwort. 

Rosa  setigercL,  Miohx.    Climbing  or  Prairie  Rose. 

Ruhus  odorattLSy  L.    Purple  Flowering  Raspberry. 

Scirpus  maritimusy  L.    Sea  Club-Rush. 

Scleria  verticillata^  Muhl.    Nut-Rush. 

5.  iriglomeratOy  Miohx.    Nut-Rush. 

Valeriana  edulis,  Nutt    Valerian. 

Valerianella  radiaia,  Dufr.    Corn  Salad.    Lamb-Lettuoe. 

Vernonia  fasciculata^  Miohx.    Iron- Weed. 

Zannichellia  pcUustriSy  L.    Homed  Pondweed. 

B.  South  Centbal  REcnoN. 

Actinomeris  squarrosa,    Nutt. 

jEscuIus  glabra,    Willd.    Fetid  or  Ohio  Buckeye. 

Amorpha  canescens,    Nutt.    Lead-Plant. 

Asclepias  obtusifolia,  Miohx.    Milkweed. 

Asclepias  verticillata^  L.    Milkweed. 

Aster  sericeusy  Vent,    Aster. 

Baptisia  leu4ianthaj  Torr.  &  Gray.    False  Indigo. 

Cacalia  tuherosa,  Nutt    Tuberous  Indian  Plantain. 

Commelina  Virginica,  L.    Day  Flower. 

Coreopsis  palmata^  Kutt    Coreopsis. 

Desmodium  Illinoensey  Gtbj.    Tick-Trefoil. 

EryngiumYucccefolium,  Michx.    Button  Snake-root. 

Oaura  biennis,  ll 

Oerardia  auriculata^  Michx. 

Heliopsis  Icevis,  Pers.    Ox-Eye. 

Houstonia  purjfyurea^  L.,  var.  eiliolata.    Gray. 

Liparis  lilixfohcL,  Richard.    Twayblade. 

Onosmodium  Carolinianunij  D.  C.    False  Gromwell. 

Phlox  bifida.  Beck.    Phlox. 

Polygala  crueiata,  L.    Milkwort. 

Pogonia  pendula,  Lindl. 

Pogonia  verticillata^  Nutt 

Ruellia  strepensy  L. 

Silphium  laciniatum,  L.    Rosin-weed.    Compass-Plant 

Silphium  trifoliatura,  L.    Rosin-weed. 

Verbena  angustifolict,  Michx.    Vervain. 

Verbena  6raofceo«a,  Michx.    Vervain. 

Zizia  cordata,  D.  C. 

C.  Saginaw  Vali^ey  Rboion. 

Anemonella  thaJictroides,  Spach.    Rue-Anemone. 
Arabis  dentata,  Torr.  and  Gray.    Rock  Cress. 
Asirnina  triloba^  Dunal.    Common  Papaw. 
Astragalus  Cooperi,  Gray.    Milk- Vetch. 
Brasenia  peltata,  Pursh.    Water-Shield. 
Carex  sychnocephaku  Carey.    Sedge. 
Cassia  Marilandica,  L.    Wild  Senna. 
Collinsia  vemet,  Nutt.    Innocence. 
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CyperuB  Engelmanni,  Steud.    Sedge. 

Qyperus  speciosus,  Vahl.    Sedge. 

Eleocharis  olivacea,  Torr.    Spike-Rush. 

Eleocharis  pygmmajToTT,    Spike-Rush. 

Eleocharia  Roobinsii,  Oakes.    Spike-Rush. 

Eleocharis  rostellata,  Torr.    SpiKe-Rush. 

Eragrostia  Frankii,  Meyer. 

Eragrostis  pectinacea,  Gray. 

Erigenia  bulbosay  Nutt.    Harbinger-of -Spring. 

Oerardia  purpurea^  L.  var.  paupercu/a,  Gray.    Purple  Gerardia. 

Ovmnocladns  Canadensis,  JjBLxn.    Ky*  Co£fee-tree. 

Hydrocotyle  umbellata^  L.    Water  Pennywort. 

Jeffersonia  diphylla,  Pers.    Twin-leaf. 

Juncus  pelocarpusj  E.  Meyer.    Rush. 

Juniperus  communis^  L.    Common  Juniper. 

Juniperus  Virginiana,  L.    Red  Cedar. 

Lespedeza  reticulata^  Pers.    Bush-Clover. 

Nasturtium  lacustre.  Gray.    Lake  Cress. 

Poa  alsodes,  Gray.    Meadow-Grass. 

Poa  fiexuosa^  llnhl,    Meadow-Grass. 

Prenanthes  racemosay  Michx.    Rattlesnake-root. 

Quercus  imbricaricL,  Michz.    Laurel  or  Shingle  Oak. 

Quereus  prinoidesy  Willd. 

Ranunculus  rhorriboideus,  Goldie.    Crowf6ot. 

Scirfms  Smithii^  Gray.    Sedge. 

Scirpus  Torreyiy  Olney.    Se&e. 

Silphium  terehinthina>ceumy  L.    Prairie  Dock. 

Tiedmannia  rigida^  Coult.  &  Rose.    Cowbane. 

Trillium  nivale,  Riddell.    Dwarf  White  Trillium. 

Utricularia  resupinata,  B.  D.  Greene.    Bladderwort. 

D.  Southwestern  Littobal.  Region. 

Asplenium  ebeneurriy  Ait    Spleen  wort. 

Calamxigrostis  longifolia,  Hook. 

Cyperus  Sehweinitziiy  Torr.    Galingale. 

Euphorbia  poly gonifolia^  1m    Spurge. 

Monarda  punctata^  L.    Horse-Mint. 

Ranunculus  CymbiaXariOy  Pursh,    Sea-side  Crowfoot. 

Sabbatia  angularis,  Pursh. 

Salix  adenophylloy  Hook.    Willow. 

Smileuc  rotundifolia,  L.    Greenbrier. 

Viburnum  prunifoliuniy  L.    Black  Haw, 

Woodwardta  angustifolia.  Smith.    Chain-Fern. 

E.  Nobth-Centbal  Region. 

Calypso  borealiSf  Salisb. 
CarexadustcLy  Boot 
Carex  Houghtonii,  Torr. 
Carex  Schweinitzii,  Dewey. 
Carex  Saltuensis,  Bailey. 

Ceanothus  ovatus,  Desf .    New  Jersey  Tea.    Red  root 
dorydalis  glauca,  Pursh.    Pale  Corydalis. 
Dracocephalum  j^arviflorumy  Nutt    Dragon  Head. 
Eriophorum  alptnum,  L.    Cotton  Grass. 
Ooodyera  Menziesii,  Lindl.    Rattlesnake-Plantain. 
Goodyera  repens,  R  Br.    Rattlesnake-Plantain. 
Habenaria  obtusata,  Richardson.    Rein-Orohis. 
Kalmia  angustifolia,  L.    Sheep  Laurel.    Lambkill. 
Krigia  Virginica^  Willd.    Dwarf  Dandelion. 
Linaria  Canadensis,  Dumont.    Toad-Flax. 
Lonicera  hirsuta^  Eaton.    Hairy  Honeysuckle. 
Lonicera  oblong  if olia,  Muhl.    Swamp  Honeysuckle. 
Mimulus  Jamesii,  Torr.    Monkey-flower. 
Moneses  grandiftora,  Salisb.    One-flowered  Pyrola. 
Physalis  grandiflora^  Hook.    Ground  Cherry. 
Pinvs  Banksianaj  Lambert.    Jack*  Scrub  or  Gray  Pine. 
Pinus  resinosOy  Ait    Red  or  Norway  Pine. 

.  Potentilla  tridentata.  Ait    Three-toothed  Cinquefoil.  ^  j 
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F.  N0BTHSA8TERN  LrrroBAii  Region. 

Campanula  rotundifolicu  L.,  var.  arctica^  Lange.    Harebell. 

Carex  Backii,  Boot.    Sedge. 

Carex  capillaris,  L.    Sedge. 

Carex  gynocratea,  Wormsk.    Sedge. 

Carex  umbellata,  Schkuhr,  var.  vicina,  Dewey.    Sedge. 

Carex  communis^  Bailey,  var.  Wheeleri,  Bailey.    Sedge. 

Equisetum  littorale,  Kdhlewein.    Scouring  Rush. 

Oentiana  lineariSy  Proel ,  var.  lanceolata,  Gray.    Gentian. 

Hudaonia  tomentosa,  Nutl 

Monotropa  Hypopitya,  L.    Pine  Sap.    False  Beech-drops. 

Myrica  QaUy  ll    Sweet  Gale. 

Nuphar  advena,  Ait.  f .  var.  minus.  Morong.    Yellow  Pond-Lily. 

(Enothera,  pumila,  L.    Evening  Primrose. 

Panicum  xanthophysum.  Gray. 

PeUcea  graeiliSy  Hook.    Cliff  Brake. 

Petasites  palmMtdy  Qtbj,    Sweet  Coltsfoot 

Phegopteria  polypodioidea,  Fee.    Beech  Fern. 

Polygonella  arnculata,  Meisn. 

Polygonum  Hartwrightii^  Gray.    Knotweed. 

Ranunculus  Flammula^  L.  var.  reptansy  El  Meyer.    Creeping  Crowfoot. 

Rosa  acieuktrisy  Lindl.    Rose. 

Viola  caninciy  L.  var.  puberulay  Watson.    Violet. 

G.  Northwestern  Littorai^  Region. 

Acer  Pennsylvanicumy  L.    Striped  Maple. 

Agropyrum  dasystachyumyVBaey. 

Ammophila  arundinaoea^  Host.    Sea  Sand- Reed. 

Aphyllon  fasdculiitumy  Gray.    Naked  Broom-rape. 

Artemisia  Canadensis,  Michx.    Wormwood. 

Bromus  breviaristatuSy  Thurb. 

Claytonia  Carolinianay  Michx.    Spring  Beauty. 

Cnicus  Pitcheri,  Torr.    Pitcher's  Thistle. 

Coreopsis  lanceolaUiy  L.    Coreopsis. 

Dicksonia  ptlosiusculOy  Willd. 

Halenia  deflexa^  Grisebaoh.    Spurred  Gentian. 

Hypericum  Kalmianumy  L.    Kalm*s  St  John's-wort 

Juniperus  Satnnny  L.  var.  procunibenSy  Pursh.    Juniper. 

Melica  Smithiiy  Vasey. 

Orchis  rotundifoliay  Pursh.    Orchis. 

Picea  albrty  Link.    White  Spruce. 

Primula  farinosa^  L.    Birds-eye  Primrose. 

Prunui  pumildy  L.    Dwarf  Cherry. 

Pyrus  Americana^  D.  C.    American  Mountain  Ash. 

IU>sa  Engelmanniy  Watson.    Rose. 

Rubus  Nutkanusy  Mocino.    Salmon-berry. 

Rumex  salicifoliuSyWemmaxLn.    White  Dock. 

Salix  glaucophylUiy  Bebb.    Willow. 

Symphoricarpos  racemosusy  Michx.    Snowberry. 

Tanacetum  Huronense,  Nutt    Tansy. 

H.    Eastern  Upper  Peninsula  Region. 

Aspidium  LonchitiSy  Swartz.    Shield  Fern. 

A^lenium  Trichomanes,  L.    Spleenwort 

Aster  LindleyanuSy  T.  &  G.    Lindley's  Aster. 

Botrychium  Lunaria,  Swartz.    Moonwort 

Botrychium  simplex,  Hitchcock.    Moonwort. 

Castilleeia  pallida,  Kunth,  var.  septentrionalis.  Gray.    Painted-Cup. 

Carex  scirpoidea^  Michx.    Sedge. 

Cerastium  arvensey  L    Field  Chickweed. 

Drosera  linearis,  Cloldie.    Slender  Sundew. 

Erigeron  acriSy  L.    Fleabane. 

Erigeron  gldbellusy  Nutt    Fleabane. 

Iris  lacustriSy  Nutt.    Lake  Dwarf  Iris. 

Lactuca  pulchella,  D.  C.    Lettuce. 

Lvcopodium  inundatum^,  L.    Club-Moes.  • 

Pamassia  palustris,  L.    Grass  of  Parnassus. 
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Parnassia  parvifloroy  D.  C.    Grass  of  Parnassus. 

Pellcea  gracilis^  Hook.    Cliff-Brake. 

Pinguicula  vulgaris,  Im    Butterwort. 

Pyrus  sambucifolia,  Cham.  &  Schlecht.    Mountain-Ash. 

Scirpus  sylvaticus,  L.  var.  digynus,  Boeokl.    Bulrush.    Club-Rush. 

Solidago  HoughtoniU  Torr.  &  Gray.    Gk)lden  Rod. 

Woodsia  IlvensiSy  R  Brown.    Fern. 

I.    MarquettA  Region. 

Alnus  viridUj  D.  C.    Mountain  Alder. 

Amelanchier  alnifolioj  Nutt    Service-berry. 

Artemisia  borealis,  Pallaa  Northern  Wormwood. 

Carex  Michausciana,  Boeckl.    Sedge. 

Carex  virescens,  Muhl.,  var.  eostata^  Dew.    Sedge. 

Erigeron  acris,  L.    Fleabane. 

Erigeron  hyssopifolittSj  Michx.    Fleabane. 

Juncus  stygiuSy  L.    Rush. 

Mertensia  paniculata,  Don.    Lungwort 

Potamogeton  rufescens,  Sohrader.    Pond- weed. 

Potamogeton  Robbinsiu  Oakes.    Pond-weed. 

Primula  Mistassinica,  Michz.    Primrose. 

Scirpus  ccespitosusy  L.    Bulrush. 

Trisetum  subspicatum^,  Beauv.,  var.  molle^  Gray. 

J.  Keweenaw  Region. 

Adenocaulon  hicolorf  Hook. 

Amelanchier  oligocarpa,  Roem.    Shad-bush.    Service-berry. 

Anemone  parviflora,  Michx.    Anemone. 

Betula  glanduiosa^  Michx.    Dwarf  Birch. 

Carex  Crawei,  Dewey.    Sedge. 

Carex  exilis,  Dewey.     Sedge. 

Carex  livida,  Dewey.     Sedge. 

Comandra  livida,  Richardson.    Bastard  Toad-flax. 

Collinsia  parviflora,  Dougl. 

Iva  Xanthiifolia,  Nutt 

Juniperus  communis,  L.,  var.  alpina.  Gaud.    Juniper. 

Listera  cordata,  R.  Brown.    Twayblade. 

Lonicera  ccerulea,  L.    Mountain  Fly-Honeysuckle. 

Lonicera  involucrata,  Bank&    Honeysuckle. 

Phacelia  Franklinii,  Gray. 

Polygonum  viviparum,  L.    Knotweed. 

Ranunculus  Flammula,  L.  var.  intermedius,  Gray.    Smaller  Spearwort. 

Rosa  Sayi,  Schwein.    Rose. 

Sagina  nodosa,  Fenzl.    Pearlwort. 

Salix  balsamifera,  Barratt.    Willow. 

Sisymbrium  humile,  Meyer.    Hedge  Mustard. 

Stellaria  borealis,  Bigel.    Northern  Starwort. 

Vaccinium  myrtilloides.  Hook.    Bilberry. 

V^iola  Selkirkii,  Pursh.    Great-spurred  Violet. 

CLIMATE  AND   DISTRIBUTION. 

"  The  sinuosities  of  the  several  isothermal  lines  will  demonstrate  at  a 
glance  the  peculiar  character  of  the  climate  of  Michigan,  and  the  fact  that 
both  in  summer  and  winter,  it  is  better  adapted  to  the  interests  of  agricult- 
ure and  horticulture,  and  probably  also  to  the  comfort  and  health  of  its 
citizens,  than  the  climate  of  any  other  northwestern  state.  The  marked 
peculiarity  of  the  climate  of  Michigan  in  these  respects  is  attributable  to 
the  influence  of  the  great  lakes  by  which  the  state  is  nearly  surrounded. 
It  has  long  been  known  that  considerable  bodies  of  water  exert  a  local 
influence  in  modifying  climate  and  esi)ecially  in  averting  frosts,  but  it  has 
never  been  expected  that  Lake  Michigan,  for  instance,  impresses  ujKjn  the 
climatic  character  of  a  broad  region  an  influence  truly  comparable  with 
that  exerted  by  the  great  ocean." — Winchell. 
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The  following  general  notes  on  Climate  and  Distribution  are  from  the 
preffice  to  the  first  edition  by  E.  F.  Smith: 

"  The  influence  of  climate  on  vegetation  may  be  summed  up  in  a  few 
words.  The  climate  of  the  Lower  Feninsula  is  not  as  severe  as  that  of  the 
Upper,  nor  so  even,  but  is  subject  to  frequent,  sudden,  and  extreme  changes 
of  temperature — as  great  a  variation  during  the  winter  season  as  SS""  Fahr. 
in  less  than  24  hours  having  been  recorded.  Such  rapid  changes  more  or 
less  affect  vegetation,  especially  the  tender  brancnes  of  cultivated  trees, 
which  are  sometimes  seriously  injured.  In  one  or  two  instances  a  like 
effect  on  our  forest  trees  has  been  noticed.  The  annual  range  of  temper- 
ature is  about  116°,  and  the  annual  mean  46''.  Of  rainfall,  including 
what  falls  in  form  of  snow,  we  have,  yearly,  about  thirty  inches.  Our 
snowfall  is  much  less,  for  the  same  latitude,  than  that  of  New  York  and 
New  England.  In  the  center  of  the  x)eninsula,  we  seldom  have  more  than 
a  few  inches  at  a  time. 

"The  proximity  of  the  Great  Lakes  exerts  a  marked  influence  in 
equalizing  the  temperature  and  the  effects,  are  marked  upon  our  flora. 

"Trees  like  Liriodendron  Tulipifera,  Asimina  triloba,  Cerds  Canaden- 
aiSy  Oleditschia  triacanthos,  Comus  flctrida,  Nyssa  multifloraj  and  Moms 
rubra,  which  belong  to  Ohio  and  Central  Illinois,  have  crept  northward, 
favored  by  the  mild  inflmence  of  the  lake  winds,  through  the  central  and 
western  part  of  the  Lower  Peninsula,  often  beyond  the  middle,  and  the 
same  is  true  of  smaller  and  less  noticeable  plants. 

"As  might  be  expected  from  the  uniform  surface  of  the  peninsula,  the 
flora  is  much  alike  throughout.  Probably  three-fourths  of  our  species  are 
common  to  all  sections,  though  by  no  means  equally  distributed;  some 
being,  very  abundant  in  one  district  and  rare  in  another  at  no  great  dis- 
tance. In  most  cases  such  change  is  due  to  soil  rather  than  to  difference 
in  elevation,  temperature,  or  atmospheric  moisture. 

"The  Lower  Peninsula  is  covered  with  a  deep  drift  of  alternating  sands, 
clays,  and  gravels,  and  the  flora  of  mv  section  depends  chiefly  on  which 
of  these  happens  to  lie  uppermost  With  reference  to  its  flora,  the  penin- 
sula may  be  roughly  divided  into  two  great  divisions — the  hardwood  and 
the  softwood  lands;  one  representing  the  Appalachian  flora,  and  the 
other,  the  Canadian. 

"The  hardwpod  country  lies  south  of  latitude  43°,  and  consists  of  very 
fertile  sand,  clay,  or  loam,  mostly  cleared  of  the  original  forest,  and  largely 
cultivated. 

"The  sandy  or  stony  drift  of  many  river  valleys  in  this  section  supports 
a  heavy  growth  of  oak,  frequently  interspersed  with  walnut  and  hickory, 
while  the  margins  of  the  streams,  and  the  neighboring  swamps,  abound  in 
soft  maples,  swamp  and  chestnut  oak,  white  and  black  ash,  elm,  hackberry, 
sycamore,  butternut,  and  similar  trees.  Willows,  dogwoods,  viburnums, 
and  buttonbush,  are  common  shrubs  in  the  swamps;  and  hazel,  hawthorn, 
wild  cherry  and  plum,  June  berry,  witch-hazel,  etc.,  are  abundant  on  the 
dryer  ground. 

"  On  the  uplands,  and  away  from  streams,  clay,  loam,  and  a  peculiar 
black  muck  soil  supersede  the  sands  and  gravels  of  the  valleys.  The  pre- 
vailing timber  here  is  beech  and  maple  and  oak  forest  in  about  equal  pro- 
portions. Beech  and  maple  generally  grow  together,  forming  magnificent 
forests  of  great  extent  The  best  wheat  farms  are  usually  found  on 
uplands  near  streams,  where  the  oak  timber  gradually  shades  into  beech 
and  maple.     Plains  of  fertile  sand  covered  with  a  low,  or  scattering  growth 
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of  oak  (oak  openings)  are  frequent,  and  always  very  desirable  for  farming 
purposes. 

"  Marshes  densely  covered  with  tamarack  are  common  in  this  part  of 
the  State,  and  nourish  in  their  thick  shade  such  plants  as  Drosera 
rotundifolia,  Sarracenia  purpurea,  Rhus  venenata,  Ribes  rubrum,  Ohio- 
genes  hispidula,  Salix  Candida,  Similacina  trifolia,  Pogonia  ophiogloss- 
aides  and  Calopogon  pulchellus.  Arbor-vitse,  red  cedar  and  black  spruce 
are  comparatively  rare.  ■ 

"A  similar  tract  of  soil  and  timber  occurs  in  the  upper  end  of  the  pen- 
insula, north  of  a  line  drawn  from  Thunder  bay  west  to  the  head  of  Grand 
Traverse  bay.  This  is  commonly  known  as  the  "Traverse  region?"  and 
has  a  flora  much  like  that  we  have  just  described,  with  the  exception  that 
some  of  the  southern  species  disappear,  and  northern  ones  begin  to  take 
their  place,  or  if  found  growing  further  south,  here  first  become  frequent 
Deep  forests  of  hemlock  and  yellow  birch  (J5.  lutea)  mixed  with  a  fine, 
tall  growth  of  striped  maple  (A.  Pennsylvanicum)  are  frequent,  having 
underneath  a  tangled  growth  of  Taxus  bacoata,  var.  Canadensis,  and  under 
all  a  carpet  of  Lycopodium  annotinum.  Alternating  with  these  are  sandy 
plains  covered  with  a  dense  growth  of  Va^ciniums,  yielding  a  great  abund- 
ance of  fruit.  Sugar  maples  and  basswood  are  also  abundant  in  this 
region,  and  reach  an  immense  size.  In  fact,  it  would  be  difficult  to  find 
finer  groves  of  maple  in  any  part  of  the  State. 

"The  pine  country  proper  lies  between  the  two  tracts  we  have  described, 
and  embraces  about  15,000  square  miles.  It  is  composed  largely  of  sand 
hills  and  plains,  either  scantily  furnished  with  vegetation,  or  densely  cov- 
ered with  pine  forest.  Argillaceous  tracts  wooded  with  beech  and  maple 
also  occur,  like  oases  in  a  desert;  and  swamps  abound,  with  the  usual  low- 
land timber.  Forests  of  hemlock  spruce  are  frequent,  and  there  are  occa- 
sional ridges  of  oak.  Birch  (J5.  lutea)  also  begins  to  be  a  common  forest 
tree,  and  attains  a  large  size.  The  usual  timber  of  the  barrens  is  Jack 
Pine  (P.  Banksiana).  Climatic  and  other  influences  have  combined  to 
produce  groves  composed  entirely  of  this  species  of  large  size  and  of  great 
beauty,  for,  instead  of  being  *a  straggling  shrub,  or  low  tree'  (Gray),  it 
rises,  often  50-60  seet,  straight  and  sjrmmetrical.  All  through  this  region 
Pinus  strobus  is  the  prevailing  species  and  furnishes  most  of  the  lumber, 
but  P.  resinosa  is  frequent  as  far  south  as  Clare  county,  and  occurs  spar- 
ingly in  the  northern  part  of  Isabella  county,  which  appears  to  be  its 
southern  limit. 

"  Such  is  the  general  character  of  the  sylva  down  to  about  latitude  43°, 
but  in  the  western  part  of  the  State,  owing  perhaps  to  moister  t?limate,  or 
to  favorable  soil,  hemlock  spruce  is  more  abundant,  and  reaches  much 
farther  south,  nearly  or  quite  to  the  Indiana  line,  and  the  same  is  true  of 
white  pine. 

"  The  flora  of  the  deep  pine  woods  is  interesting,  though  rather  monot- 
onous. Very  little  undergrowth  is  found,  and  their  gloomy  recesses 
nourish  only  such  plants  as  love  thick  shade.  Here  the  club-mosses 
{Lycapodiums)  find  a  congenial  home,  and  flourish  luxuriantly,  while 
Clinionia  borealis  covers  me  ground.  The  great  round-leaved  orchid 
(Habenaria  orbiculata),  with  its  tall,  greenish  spike  and  twin  leaves  close 
to  the  earth,  is  also  frequent  and  striking.  We  shall  also  meet  Mitchella 
repens,  Maianthemum  Canadense,  Trillium  ^randiflorum,  perhaps,  and  a 
few  ferns,  particularly  Aspleniiim  Filix-fa^mina  and  Phegopieris  Dryop- 
ieris.     Other  species  occur,  of  course,  but  not  so  abundantly.     In  more 
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open  places,  and  on  ridges,  we  meet  Rhus  aromatica  and  Comptoiiia  along 
with  wintergreen  (Gaultheria)  and  trailing  arbutus  (Epigcea),  and  are 
often  fortunate  enough  to  find  the  wax-white,  fragrant  flower  of  Moneses 
uniflora^  or  Polygdkb  paucifolia,  hiding  its  shining  leaves  under  a  wealth 
of  showy  pink  blossoms. 

"  The  floral  treasures  of  the  pine  region  lie,  however,  in  its  swamps  and 
lake  borders  rather  than  in  the  deep  woods.  Therein  grows  LinncBct 
borealis  in  all  its  delicate  beauty,  carpeting  the  ground,  and  close  at  hand, 
the  odd,  brown-purple  flower  of  Cypripedium  acaule  and  the  small  yellow 
blossom  of  its  water-loving  relative  C,  parvijUmim,  In  such  swamps,  or 
within  a  stone's  throw  of  them,  may  be  found  many  other  plants  of  equal 
interest,  such  as  Medeola  Virginica,  Ledum  latifolium,  Andromeda  polu 
folia,  Kalmia  glauca,  Lonicera  oblongifolia^  Cardamine  pratensis,  Ger- 
ardia  aspera,  MUella  nuda,  Ernophorum  vaginatum,  etc.  On  lake  mar- 
gins we  shall  find  Lysimachia  and  the  blue  Poniederia  and  more  rarely, 
Neso'a  and  Eleocharis  quadrangulata.  The  lake  itself,  most  likely,  will 
be  full  of  Nymphoea,  Niiphar,  Utricularias,  and  a  world  of  Potamage- 
tons  and  similar  water  weeds.  Shrubby  Vacciniums  line  the  bluffs,  and 
here  and  there  gleam  the  white  trunks  of  paper  birches  against  the  dark 
background  of  pines. 

"  In  the  thick-pine  country,  where  the  lumberman's  ax  has  let  in  the 
sunlight,  new  plants  spring  up  freely.  Here,  Prunus  Pennsylvanica  and 
poplars  are  frequent,  and  the  blackberry  is  omnipresent.  Aralia  htspida 
and  Physalis  tanceolata  are  also  peculiar  to  such  land,  and  in  August 
Gnaphalium  decurrens  may  be  seen  whitening  thousands  of  icres. 

'*  One  seldom  beholds  a  drearier  sight  than  a  dead  and  deserted 
lumber  region.  The  valuable  trees  were  all  felled  years  ago,^and  the  lum- 
berman moved  on  to  fresh  spoils,  leaving  behind  an  inextricably  confused 
mass  of  tree  tops,  broken  logs,  and  uprooted  trunks.  Blackberry  canes 
spring  up  everywhere,  forming  a  tangled  thicket,  and  a  few  scattering 
poplars,  birches,  and  cherries  serve  for  arboreal  life,  above  which  tower  the 
dead  pines,  bleached  in  the  weather  and  blackened  by  fire,  destitute  of 
limbs,  and  looking  at  a  distance  not  unlike  the  masts  of  some  great  harbor. 
Thousands  of  such  acres,  repellent  alike  to  botanist  and  settler,  can  be  seen 
in  any  of  our  northern  counties. 

"In  certain  districts  considerable  beech  is  found  associated  with  the 
pine.  The  soil  of  such  tracts  is  usually  of  better  quality,  and  can  be 
rendered  productive  without  much  labor.  It  may  be  noted  that  in  such 
c€ises  the  pine  also  grows  thriftier  and  makes  better  lumber." 

TREES   AND   SHRUBS   OF   MICHIGAN   COMPARED   WITH   THOSE   OF   THE  REST  OF 

THE  WORLD. 

Michigan  is  very  rich  in  trees  and  shrubs.  If  we  have  counted  correctly 
there  are  69  species  of  indigenous  trees  and  three  exotics  which  have 
escaped  from  cultivation ;  150  native  shrubs,  5  exotics  spread  from  cultiva- 
tion. This  gives  us  220  indigenous  woody  plants  and  8  exotics  which  have 
become  naturalized. 

To  comprehend  the  relative  importance  of  our  trees  and  shrubs,  let  us 
glance  at  the  forests  of  Great  Britain.  Great  Britain  and  Ireland  contain 
121,260  square  miles  of  land,  Michigan  60,000,  a  little  less  than  one-half  as 
much  as  Great  Britain.  She  has  one  species  of  basswood  not  so  good  as 
ours;  one  maple  not  over  twenty  feet  high;  one  cherry  from  ten  to  twenty 
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feet  high;  one  small  ash,  two  elms,  two  poplars,  one  beech,  which  grows 
very  large  but  not  very  high;  one  small  white  birch,  one  species  of  pine,  by 
no  means  a  match  for  our  white  pine;  a  species  of  oak  which  sometimes 
grows  to  a  great  size. 

Great  Britain  has  about  ten  species  of  trees  native  to  her  soil.  Michigan, 
with  half  the  territory,  has  sixty-nine  species  (ninety  if  we  compare  the 
sizes  exactly),  nine  times  as  great  a  variety.  Great  feritain  has  no  white- 
wood,  no  white  or  red  cedar,  no  walnuts  or  hickories.  Michigan  has  six 
species  of  maple  of  tree  size,  a  basswood,  a  whitewood,  honey  locust, 
Kentucky  coffee  tree,  three  cherries,  a  pepperidge,  five  species  of  ash,  a 
sassafras,  three  elms,  a  hackberry,  a  mulberry,  a  buttonwood,  black  walnut, 
butternut,  six  hickories,  ten  oaks,  a  chestnut,  a  beech,  four  tree  birches, 
four  willows  of  tree  size,  five  poplars,  three  pines,  two  spruces,  one  hem- 
lock, a  balsam  fir,  one  larch,  one  arbor-vitae  and  a  red  cedar. 

The  forests  of  North  America  may  be  divided  into  two  regions,  the 
Atlantic  and  the  Pacific.  In  the  Atlantic  region  there  are  292  species,  in 
the  Pacific  region  153  species. 

In  all  Europe  there  are  only  85  species  of  trees.* 

WHY  HAS  MICHIGAN  SO  MANY  TREES  AND  GBBAT  BRITAIN  60  FEW. 

This  question  now  very  naturally  arises:  Why  has  the  Atlantic  region, 
including  Michigan,  so  many  species  of  trees  and  why  has  Europe  so  tew? 
Certainly  we  cannot  attribute  this  difference  to  a  defective  soil  and  climate 
of  Europe,  as  they  now  exist,  for  Europe  can  grow  all  sorts  of  trees  now 
found  in  the  temperate  zone,  while  "  Great  Britain  alone  can  grow  double 
or  treble  the  number  of  trees  that  the  Atlantic  States  can." 

The  former  geological  conditions  of  their  continents  help  to  explain  all 
this  difference  in  the  distribution  of  trees  to  the  entire  satisfaction  of 
scientists. 

Away  back  in  the  Tertiary  Period  the  trees  of  the  regions  now  possess- 
ing an  arctic  climate  were  such  as  now  thrive  in  a  warm  temperate  zone 
like  that  of  Georgia  and  California.  This  is  well  illustrated  by  the 
abundant  fossil  remains  of  trees.  Following  this,  came  a  long  time  when 
extreme  cold  prevailed,  known  as  the  Glacial  Epoch,  when  snow  and  ice 
for  most  or  all  of  the  year  extended  to  the  Ohio  river.  At  the  approach  of 
cold,  the  trees  slowly  retreated  southward,  as  generation  followed  genera- 
tion. The  plants  such  as  now  thrive  in  southern  Michigan,  perhaps  then 
extended  to  what  now  forms  the  State  of  Alabama,  while  the  arctic  plants 
reached  Ohio. 

As  the  climate  again  gradually  grew  warmer,  the  trees  and  other  plants 
slowly  migrated  northward.  Some  arctic  plants  were  stranded  on  the 
White  mountains  and  in  Labrador,  where  they  still  remain;  others  went 
farther  north. 

Plants  of  the  cool  temperate  zone  reached  Michigan.  In  a  similar  manner, 
during  the  Glacial  Epoch  the  plants  of  Europe  were  driven  southward. 
The  Alps,  the  Pyrenees,  the  Appenines,  the  Caucasus,  still  contain  some 
of  these  arctic  plants  which  retreated  there  at  the  close  of  the  Glacial 
Epoch.  Most  of  the  plants  of  the  warm  temperate  region  had  perished 
and  therefore  were  unable  to  retreat  when  the  continent  became  warmer. 

I  quote  the  words  of  Dr.  A.  Gray,  from  whom  other  hints  are  taken,  as 
found  in  the  American  Journal  of  Science,  page  194, 1878.  "  I  conceive 
that  three  things  have  conspired  to  this  loss.  First,  Europe  hardly  extend- 
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ing  south  of  latitude  40"",  is  all  within  the  limits  generally  assigned  to 
severe  glacial  action.  Second,  its  mountains  trend  east  and  west,  from  the 
Pyrenees  to  the  Carpathians  and  the  Caucasus  beyond,  near  its  southern 
border;  and  they  had  glaciers  of  their  own,  which  must  have  begun  opera- 
tions, and  poured  dotrn  the  northward  flanks,  while  the  plains  were  still 
covered  with  forest  on  the  retreat  from  the  great  ice  wave  coming  from  the 
north.  Attacked  both  on  front  and  rear,  much  of  the  forest  must  have 
perished  then  and  there.  Third,  across  the  line  of  retreat  of  those  which 
may  have  flanked  the  mountain  ranges,  or  were  stationed  south  of  them, 
stretched  the  Mediterranean,  an  impassable  barrier." 

"  Greenland  may  be  referred  to,  by  way  of  comparison,  as  a  country 
which,  having  undergone  extreme  glaciation,  bears  the  marks  of  it  in  the 
extreme  poverty  of  its  flora,  and  in  the  absence  of  the  plants  to  which  its 
southern  portion,  extending  six  degrees  below  the  arctic  circle,  might  be 
entitled.  It  ought  to  have  trees,  and  might  support  them.  But  since 
destruction  by  glaciation,  no  way  has  been  open  for  their  return." 

"  In  the  American  continent  the  mountains  run  north  and  south.  The 
trees,  when  touched  on  the  north  by  the  on-coming  refrigeration,  had  only 
to  move  their  southern  border  southward,  along  an  open  way,  and  there 
was  no  impediment  to  their  due  return.  So  our  lines  have  been  cast  in 
pleasant  places,  and  the  goodly  heritage  of  forest  trees  is  one  of  the 
consequences." 

FLORA    OF    THE    JAOK-PINE    PLAINS. 

The  plants  of  this  region  are  all  found  in  one  or  more  of  the  regions 
previously  enumerated. 

The  soil  of  these  plains  is  mainly  sand  of  considerable  depth  which  dries 
out  quickly  after  a  rain,  and  is  then  especially  liable  to  be  burned  over, 
the  burning  often  destroying  every  living  plant  above  the  surface  of  the 
soil.  In  this  way,  by  repeated  burning,  much  of  the  vegetable  matter  is 
removed,  leaving  the  surface  soil  thin. 

The  following  seventy  species  of  plants  are  almost  certain  to  be  found 
in  considerable  quantity  on  any  extended  area  of  Jack-pine  plains: 

a«  Those  most  common. 

Amelanchier  Canadensis,  var.  ohlongifolia^  Torr.  &  Gray.    Dwarf  June-Berry. 

Andropogon  furcatus,  Muhl.    Finger,  or  Beard-Orass. 

Andrc^ogon  scoparius^  Miohx.    Beard-Grass. 

Arctostaphylos  tlva-ursi,  Spreng.    Bearberry. 

Aster  IcBvis,  Im    Aster. 

Carex  Pennsylvanica^  Liam.    Pennsylvania  Sedge. 

Danthonia  spicata^  Beauv.    Wild  Oat-Grass. 

Epigcea  repens,  L.    Trailing  Arbutus. 

Erigeron  Canadensis,  L.    Horse-weed. 

Oaultheria  procumbent,  L.    Wintergreen. 

Myrica  asptenifolia,  Endl.    Sweet  Fern. 

Oryzopsis  Canadensis,  Torr.    Mountain  Rice. 

Pinus  Banksianu,  Lambert.    Scrub,  or  Jack-pine. 

Populus  tremuloides^  Miohx.    Aspen. 

Prunu9  Pennsylvanica,  L.  f.    Wild  Red,  or  Pin  Cherry, 

Prunus  pumila,  L.    Sand  Cherry. 

PrunusVtrginiana,  L.    Choke-Cherry. 

Pteris  aquilina,  L.    Brake.    Eagle  Fern. 

Quercus  coccinea,  Wang.    Scarlet  Oak. 

Quercus  tinctorior,  Bartr.    Black  Oak. 

Rumex  Acetosella,  L.    Sheep  Sorrel. 
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ScUix  hufnili8j  Mareh.    Low,  or  Praine  WUlow. 
Solidago  nemoraliSj  Ait.    Qolden-rod. 
Vaccinium  Canadense,  Kalm.    Low  Blueberry. 
Vacdnium  Pennsylvanicunij  Lam.    Dwarf  Blueberry. 
Vaccinium  vacillanSf  Solander.    Low  Blueberry. 

b.  Those  Less  Frequent, 

Agrostis  scabra^  Willd.    Hair-Grass. 

Antennaria  plantaginifolia^  Blook.    Plantain-leaved  Everlasting. 

Apocynum  androscemifoHum,  L.    Dogbane. 

Aralia  hispida.  Vent.    Bristly  Sarsaparilla. 

Campanula  rotundifoliOy  L.    Bluebell.    HarebelL 

CtanothuB  Amsrieana,  L.    New  Jersey  Tea. 

Comandra  umhellata^  Nutt.    Bastard  Toad-flax. 

Cnicus  pumiluej  Torr.    Low  Thistle. 

Convolvulus  spithamceus,  L.    Low  Bindweed. 

Diervilla  trifida,  Moench.    Bush  Honeysuckle. 

Erigeron  strigosusy  Muhl.    Daisy  Fleabane. 

Festuca  ovtno,  L.    Sheep's  Fescue. 

Fragaria  Virginiana,  Mill.,  var.  Illinoiensis,  Gray     Strawberry. 

Qaylussacia  rennosa,  Torr.  &  Gray.    Black  Huckleberry. 

Onaphalium  decurrens,  Ives.    Everlasting. 

Heltantfiemum  Canadense,  Michx.    Frost-weed. 

Helianthus  divaricatus,  L.    Wild  Sunflower. 

Helianthus  occidentalism  Walt.    Wild  Sunflower. 

Hieracium  venosum,  L.    Rattlesnake-weed. 

Houstonia  purpurea,  L.,  var.  longifolia^  Gray.    Houstonia. 

Koeleria  crutata,  Pers.    KcBleria. 

Krigia  amplexicaulis^  Nutt    Dwarf  Dandelion. 

lAatris  cyltndracea,  Miobx.    Blazing  Star. 

Lycopodium  complanatum.  L.    Ground-Pine. 

Lithospermum  htrtum,  Lehm.    Hairy  Puccoon. 

Maianthemum  Canadense,  Desf . 

Melampyrum  Americanum,  Miohx.    CJow- Wheat, 

Monaixtafistulosa^Jj.    Wild  Ber^mot. 

(Enothera  biennis,  L.    Evening  Primrose. 

Panicum  d^pauperatum,  Muhl.    Panic-Grass. 

Panicum  dicJiotomum,  L.    Panic-Grass. 

Pinus  resinosa,  Ait    Norway,  or  Red  Pine. 

Pinus  StrohuSy  L.    White  Pine. 

Polygala  poly gama^  Walt    Pink  Polygala. 

Populus  grandidentata,  Michx,    Large-toothed  Aspen. 

Potentilla  Canaderms,  L    BHve-Finger.    Cinque-foil. 

Potentilla  trid^ntata,  Ait    Three-toothed  Cinque-foil. 

Quercus  alba,  L.    White  Oak. 

Rubus  Canadensis,  L.    Dewberry. 

Rubus  hispidus,  L    Dewberry. 

Rudbeckia  hirta,  L.    Cone-flower. 

Solidago  juncea.  Ait    Golden  Rod. 

Viola  canina,  L.,  var.  tmberwto,  Wats.    Violet 

Viola  pedata,  L.    Bird-foot  Violet. 

The  above  list  consists  of  representatives  of  twenty-seven  fekmilies,  of 
fif^-four  genera,  and  of  seventy  species. 

The  families  of  plants  best  represented  on  the  plains  are  the  Rosacem 
by  nine  species,'  CompositcB  by  fifteen  species,  Ericcicece  by  seven 
species,  and  Oraminece  by  nine  species. 

The  following  large  and  prominent  families  of  the  State  are  not  repre- 
sented in  the  list  given  above:  Ranunculcicece^  Crtunferce,  Caryophylld- 
cecB,  SaxifragacecB,  Umbelliferce^  Orchidacece. 

Most  remarkable  of  all  is  the  absence  of  any  Lfeguminosod^  though  the 
family  contains  6,500  species  and  is  second  in  size  only  to  the  Compoeitce. 
The  Leguminosce  is  represented  in  the  State  by  47  native  species  and 
varieties. 
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The  number  of  biennials  given  in  this  list  is  remarkably  small,  only  two, 
and  there  are  no  annnals  in  ii  Sixty-eight  out  of  seventy  ar^  perennials 
and  most  persistent  plants  weU  adapted  by  long,  deep  roots  and  rootstocks 
to  live  in  poor  soil  which  is  subject  to  severe  droughts.  Most  of  them  are 
admirably  adapted  to  survival  after  a  severe  fire  has  burned  over  the 
ground  and  killed  the  tops  of  the  plants. 

PLANTS   PECULIAR   TO   THE   PRAIRIES. 

The  following  plants  are  peculiar  to  the  prairie  region  of  the  south- 
western portion  of  the  State: 

Amorpha  canescens,  Nutt    Lead-Plant. 

Asclepiaa  verticillata^  L.    Milkweed. 

Aster  sericeus^  Vent.    Aster. 

Baptisia  leucanthOy  Torr.  &  Gray.    False  Indigo. 

Bouteloua  racemosa,  Lag.    Muskit-Orass. 

Coreopsis  palmatOj  Nutt 

Echinacea  purpurea^  Moenoh.    Purple  CJone-flower. 

Helianthus  rigidusj  Desf.    Sunflower. 

PAtoic6t7l(ia,Beck.    Phlox. 

Silphium  integrifolium^  Michx.    Rosin-weed. 

Sitphium  lactniatunif  L.    Compass-plant. 

Silphium  perfoliatum^  L.    Cup-plant 

Silphium  terebinthina^ceum,  L.    Prairie  Dook. 

COMPARISON  OP  THE  FLORl  OF  THE  EASTERN  AND  THB  WESTERN  SIDES   OF  THE 
STATE  IN  THE  LATITUDE  OF  44»40 . 

On  the  east  side,  the  latitude  in  question  is  near  Harrisville  in  Alcona 
county.     On  the  west  side  it  is  near  Frankfort  in  Benzie  county. 

It  has  long  been  known  that  the  climate  of  the  west  shore  where  the 
wind  sweeps  across  Lake  Michigan  was  milder  in  winter,  and  throughout 
the  year  less  variable  than  it  is  on  the  east  side  of  the  State.  So  far  as 
observed,  the  plants  of  the  State  which  are  only  found  in  the  vicinity  of 
the  great  lakes  are  more  abundant  in  individuals  on  the  west  shore. 

A.  NOBTHBBN    Pl.\NT8     ITOUND    ON    THE    EaST    SiDE    OF    THB    StaTE  AND  NOT  ON  THE 

West.  • 

Botrychium  Lunaria,  Swartz.    Moonwort 
Botrychium  simplex^  Hitxshcook.    Moonwort. 
Carex  Backii^  Boot.    Sedge. 
Carex  ccmillaris,  L    Sedge. 
Carex  Uoughtoniij  Torr.    Sedge. 
Dracocephalum  parviflorumy  Nutt.    Dragon- Head. 
Kalmia  augustifolia^  u.    Sheep  Laurel.    Lambkill. 
Kalmia  glauca,  Ait.    Swamp  Laurel.    Pale  Laurel. 
Picea  aWa^  Link.    White  Spruce. 
Ribes  l(zcustre,  Poir.    Swamp  Gooseberry. 
Sparganium  simplex^  Huds. 

B.  Southern  Pi/ANts  Pound  on  the  West  Side  op  the  State  /nd  Not  on  the 

East. 
Adiantum  pedatum,  L.    Maiden  Hair  Fern. 
Acer  dasycarpum^  Ehrh.    Silver  Maple. 
Bubus  occidentalism  L.    Black  Raspberry. 
SanibucuH  Canadensis,  L.    Common  Elder. 
Sassafras  offlcinale,  Nees.    Sassafras. 
Ulmusfulva,  Miohx.    Red  Elm. 
Ulmus  racemosa,  Thomas.    Rook  Elm. 

This  list  is  doubtless  incomplete,  but  so  far  as  it  goes  it  sustains  the  pre- 
vailing notion  that  the  west  side  of  the  State  has  the  milder  climate.  We 
might  be  able  to  see  why  silver  maple,  sassafras,  black  raspberry,  red  elm 
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and  rock  elm  thrive  on  the  west  shore  and  not  on  the  east,  but  we  are 
unable  to  see  why  the  northern  plants  found  on  the  east  shore  should  not 
be  found  on  the  west  shore.  Perhaps  there  is  some  other  reason  than  the 
difference  of  climate  of  the  present  day. 

PLANTS  SUPPOSED   TO   HAVE  IMMIGRATED   FBOM  THE  NORTHEAST. 

CcUyp80  borealis,  Salisb. 

Clintonia  borecUis,  Raf . 

Equisetum  morale^  Ktlhlewein. 

Eriocaulon  septangulare^  Withering.    Pipewort. 

Selaginella  apinosa,  IBeauv. 

Spiranthea  Bomanzofflana,  Cham.    Ladies*  TresseB. 

Trillium  ereetum,  L.    Wake  Robin. 

Trillium  erythrocarpum,  Miohx.    Painted  Trillium. 

PLANTS  SUPPOSED  TO  HAVE  IMMIGRATED   FROM  THE   NOBTfi  AND  WEST. 

Adenocaulon  hicolor^  Hook. 

Anemone  parvifiorct,  Miohx.    Anemone. 

Artemisia  LudovidanOj  Nutt.    Mug  wort. 

Bromus  hremaristatue,  Thurber.    Brome  Qra8& 

CastUleia pallida^  Kunth.,  var.  septentrionalia,  Gray.    Painted  Cup. 

Droaera  linearis^  Gk>ldie.    Sundew. 

Echinacea  anQuetifolia,  DC.    Purple  Cone-flower. 

Euphorbia  eerpyllifolia^  Pers.    Spurge. 

Olyceria  valliaa,  Trin. 

Iva  xanthiifolia,  Nutt.    Marsh  Elder.  ' 

Lonicera  involucrata,  Banks.    Honeysuckle. 

Mertenaia  paniculate^  Don.    Lungwort. 

Mimulua  Jameaii,  Torr.    Monkey-flower. 

Mimulua  moachatua,  Dougl.    Monkey-flower. 

Naaturtium  obtuaum^  Nutt. 

Pamaaaia  paluatriay  L.    Grass  of  Parnassus. 

Pamaaaia  parvijlora^  DC.    Grass  of  Parnassus. 

Phcmelia  Franklinii,  Gray. 

Polyonum  lapathifolium^  L.,  var.  incanum,  Koch.    Knotweed. 

Potentilla  frigida,  Vill.    Cinque-foil. 

Pyrua  aarnJbucifolia,  Cham,  k  Sohlecht.    Mountain  Ash. 

Ranunculua  Flarttmula,  L.,  var.  intermediua^  Hook.    Spear  wort. 

Roaa  acicularia,  Lindley.    Rose. 

Roaa  Engelmanni^  Watson.    Rose. 

Roaa  Sayi,  Sohwein.    Rose. 

Rumex  aalicifoliua^  Weinmann.    White  Dock. 

Symphoricarpoa  occidentalia,  Hook.    Snowberry. 

OVERLAPPING  OF  NORTHERN   AND   SOUTHERN   SPECIES   IN   THE    GRAND   RIVER 

VALLEY. 
Northern  Species: 

Carex  Magellanica^  Lam.    Sedge. 

Garex  paueijlora,  Lightf.    Sedge. 

Carex  tenutflora,  Wahl.    Sedge. 

Dracocephalum  parviflorum,  Nutt.    Dragon-head. 

Eriophorum  vaginatum^  L    Cotton-grass. 

Lonicera  oblongifoliaj  Muhl.    Swamp  Fly-Honeysuckle. 

Mimulua  Jameaii,  Torr.    Monkey-flower. 

Primula  Miataaainica^  Michx.    Jrrimrose. 

Symphoricarpoa  racemoatta,  Miohx.,  var.  pauciflorua,  Robbins.    Snowberry. 

Taxua  Canadenaia,  WiUd.    American  Yew.    Ground  Hemlock. 

Southern  Species: 

Aaimina  triloba^  Dunal.    Papaw. 

Carya  aulcata,  Nutt    BigShell-bark.    King-nut. 

CatSia  Marilandicoy  L.    Wild  Senna. 
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Cercia  Canctdensis^  K    Red-bucL    Judas-tree. 

Chcerophyllum  procunibenSy  Orantz. 

Collinsia  vema^  Nutt. 

Coreopsis  trichosj^ermc^  Miohx.,  var.  tenuiloba,  Gray.    Tiokseed  Sunflower. 

Desmodium  MarUandicum,  F.  Boot    Tiok-Trefoil. 

EleocharU  equisetoides,  Torr.    Spike-Rush. 

Eleocharis  otivaeea^  Torr.    Spike-Rush. 

Eleocharis  quadranpulata^  R.  Br.    Spike-Rush. 

Eleocharis  Itobbinsiiy  Oakes.    SpiKe-Kush. 

Eleocharis  rostellatcu  Torr.    Sftike-Rush. 

Erigenia  bulbosoy  Nutt.    Harbinffer-of-Spriiig. 

Qymnocladus  Canadensis^  Lam.    Ky.  Coffee-tree. 

Hemicarpha  <u&«guarro8a,  Nees. 

Liriodendron  TuHpifera^  L.    White- wood.    Tulip- tree. 

Moras  ruhroy  L.    Red  Mulberry. 

SUphium  terebinthinaceumy  L.    Prarie  Dock. 

Tradescantiu  Virginica,  L.    Common  Spiderwort. 

Utricularia  resupinata,  B.  D.  Greene.    Bladderwort. 

PLANTING  THE  ROADSIDE  AND  ABOUT  TH4  HOME. 

As  students  and  admirers  of  nature,  we  are  unable  to  name  a  single 
native  tree  or  shrub  tliat  is  not  interesting  and,  in  some  important  respects, 
beautiful  and  worthy  of  consideration  in  making  a  list  for  ornamental 
planting,  especially  on  a  large  estate.  For  certain  places  each  kind  of 
"tree  is  just  the  thing."  With  a  more  extended  knowledge  of  these  trees, 
one  is  usually  much  less  liable  to  be  hampered  by  fashion.  He  will  not 
make  the  same  selections  as  his  neighbors  and  wUl  thereby  exhibit  more 
or^nality  in  his  designs. 

In  most  species  there  is  considerable  variation  in  the  modes  of  growth 
of  different  individuals.  The  student  of  botany  and  horticulture  is  learn- 
ing never  to  express  surprise  at  finding  or  hearing  of  specimens  of  any 
species  of  our  trees  or  shrubs  which  have  a  weeping  habit  In  like  man- 
ner, time  is  almost  sure  to  produce  dwarf  specimens  of  every  plant,  and 
those  with  variegated  or  cut  leaves,  as  well  as  those  with  white  or  double 
fiowers.  Testimony  regarding  variations  of  this  sort  is  all  the  time  com- 
ing in  from  different  sources. 

For  a  complete  list  of  our  sixty-nine  native  species  of  trees,  the  reader 
is  referred  to  page 

For  shade  trees  along  the  roadside,  or  in  the  front  yard,  in  country  or 
city,  among  our  deciduous-leaved  trees,  the  sugar  maple  (including  the 
black  maple)  is  a  general  favorite  and  the  one  most  extensively  planted. 
It  is  a  fashionable  tree,  producing  a  dense,  clean  top,  much  the  shape  of  a 
well-built  hay  stack.  Too  many  trees  of  this  sort,  however  beautiful  they 
may  be,  give  a  monotonous  appearance  to  a  yard  or  roadside. 

The  American  elm,  when  well  grown,  is  the  queen  of  the  deciduous- 
leaved  trees  of  northern  temperate  regions,  and  is  often  planted.  Oar 
numerous  species  of  oaks  are  too  much  neglected  as  ornamental  trees, 
partially,  perhaps,  because  they  often  hold  their  dead  leaves  during  winter. 

Among  evergreens,  for  general  planting,  the  white  pine,  arbor-vitse, 
hemlock,  red  cedar  and  Norway  pine,  can  scarcely  be  equalled  by  any 
species  in  tempjerate  climates.  Well-grown  hemlocks  have  been  considered 
by  competent  judges  to  be  the  finest  evergreens  in  cultivation,  while,  in 
many  respects,  the  white  pine  cannot  be  excelled. 

It  should  not  be  forgotten  that  a  very  large  proportion  of  foreign  trees 
and  shrubs  have  not  proved  hardy,  or,  after  a  few  years,  in  some  respects 
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fail  and  become  unsightly.  In  this  regard,  if  we  try  natives  of  our  own 
region  there  is  scarcely  any  risk. 

Doubtless  the  time  will  come,  when  the  officers  of  at  least  some  of  our 
rural  highways  will  learn  that  it  is  next  to  vandalism  to  remove  the  last 
vestige  of  every  shrub  or  small  tree  along  the  roadside.  They  often  leave 
a  tree  here  and  there,  but  these  are  frequently  damaged  by  the  trimming. 
Groups  or  thickets  oiE  native  shrubbery,  including  vines,  untouched  by  ax 
or  bush-hook,  are  a  great  source  of  delight  to  a  well-trained  person,  as  he 
views  them  while  passing  along  the  road.  As  a  rule,  at  present,  all  bushes 
and  shrubs  are  considered  by  the  average  pathmaster  as  entirely  out  of 
place  and  not  to  be  tolerated  in  anv  well  regulated  neighborhood.  Th^re 
never  was  a  greater  mistake,  and  the  more  we  talk  about  it,  the  sooner  we 
may  look  for  much  needed  reforms. 

"Many  of  the  most  attractive  highways  in  the  State  owe  their  beauty  to 
the  shif  tlessness  of  the  pioneers,  who  allowed  a  mass  of  bushes  to  grow  up 
in  the  comers  of  the  old  worm  fences  undisturbed  fot  a  generation;  after- 
ward to  be  utilized  by  more  thrifty  successors  in  the  eml^Uishment  of  the 
roadsides.  No  plantations  formed  by  man  are,  egual  in  beauty  to  these 
irregular  masses  of  trees  that  are  of  Nature's  planting. 

"Occasionally  I  note  an  example  of  the  workings  of  some  man's  mathe- 
matical mind,  who  has  tried  to  clear  out  one  of  these  rows,  leaving  a  tree 
once  in  so  many  feet,  and  thus  ruining  the  effect  for  all  time." — C  W, 
Oarfield,  in  Garden  and  Forest,  1888,  p.  149, 

"  The  Thorns  and  Dogwoods  and  Viburnums,  the  thickets  of  Elder  and 
Hazel,  the  Bitter-sweet  and  Clematis  and  Moonseed  climbing  over  all — 
the  flora  of  the  world  has  no  more  beautiful  plants  than  these  and  a  hun- 
dred more  which  spring  up  of  themselves  and  flourish  until  some  one  with 
a  zeal  for  *  trimming  up '  attacks  them  with  grubbing-hoe  and  brush-hook. 
And  when  the  vines  are  stripped  from  the  fences,  and  the  brush  all  cut, 
gathered  and  burned,  the  roadsides  are  thoroughly  cleared,  it  is  true,  but 
a  desolation  of  rocks  and  ashes  is  all  that  is  left  in  exchange  for  the 
fragrance  of  flowers,  the  beauty  and  coolness  of  green  leaves,  and  the 
melody  of  the  birds  among  them. 

"  It  is  a  comfort  to  note  that  road  borders  of  native  shrubs  are  being 
used  more  and  more  in  the  best  park  work.  Every  one  of  these  shrubs 
would  grace  a  palace  garden,  and  yet  when  they  modestly  appear  alone  a 
rural  highway  they  are  mowed  down  to  *imp»ove  the  appearance'  of  Sie 
country." — Garden  and  Forest,  1889,  p.  337. 

PLANTING   A  GROVE. 

Without  discussing  at  present  the  utility  of  planting  trees  for  growing 
timber  in  Michigan,  we  can  mos  heartily  encourage  every  farmer  who  has 
the  least  inclination  that  way,  to  plant  on  some  acre,  more  or  less,  one  or 
many  specimens  of  native  trees  and  shrubs  of  as  many  kinds  as  he  can 
secure.  When  properly  attended  to,  such  a  piece  will  prove  to  be  an  addi- 
tional attraction  for  home.  If  properly  located,  it  will  serve  to  check  the 
fierce  winds  which  chill  the  animals  in  the  bam,  drift  the  snows  in  winter, 
shake  the  apples  from  the  trees  in  summer  or  lodge  the  grain  before  it  is 
ripe. 

A  part  of  this  acre,  or  even  more,  could  be  planted  to  chestnuts,  hickory 
nuts,  black  walnuts,  butternuts  and  hazelnuts. 
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-  It  will  also  be  interesting  to  have  a  part  of  a  country  cemetery  planted 
with  all  the  kinds  of  native  trees  that  can  be  found. 

PLANTING  A   WILD  OABDEN. 

"Pew  have  any  conception  of  the  f^eai  number  of  really  pretty  flowers 
that  may  be  selected  from  wild  places,  and  cultivated  with  success  in  a 
garden.  As  a  rule,  horticulturists  have  never  attempted  a  selection  from 
our  wild  flowers  as  adapted  for  garden  use.  The  botanist,  as  a  rule,  deals 
with  things  in  a  wild  state  only,  and  therefore  the  subject  has  never  been 
thought  of  by  him. 

" Some  are  looking  back  with  regret  to  the  old  mixed-border  gardens; 
others  are  endeavoring  to  soften  the  harshness  of  the  bedding  system  by 
the  introduction  of  fine-leaved  plants,  but  all  are  agreed  that  a  great  mis- 
take has  been  made  in  destroying  all  our  sweet  old  border  flowers,  from 
tall  lilies  to  dwarf  hepaticas,  though  very  few  persons  indeed  have  any 
idea  of  the  numbers  of  beautiful  subjects  in  this  way  which  we  may 
gather  from  every  northern  and  temperate  clime. 

"What  is  to  be  done?    Every  garden  should  have  a  mixed  border. 

"To  most  people  a  pretty  plant  in  the  wild  state  is  more  attractive  than 
any  garden  denizen.  It  is  free,  and  taking  care  of  itself,  it  has  had  to 
contend  with  and  has  overcome  weeds  which,  left  to  their  own  sweet  will 
in  a  garden,  would  soon  leave  very  small  trace  of  the  plants  therein;  and. 
moreover,  it  is  usually  surrounded  by  some  degree  of  graceful  wild  spray 
— the  green  above,  and  the  moss  and  brambles  and  grass  around. 

"There  can  be  few  more  agreeable  phases  of  communion  with  nature 
than  naturalizing  the  natives  of  countries  in  which  we  are  infinitely  more 
interested  than  in  those  of  greenhouse  or  stove  plants. 

"It  is  quite  practicable  to  create  aspects  of  vegetation  along  our  wood 
and  shrubbery  walks,  and  in  neglected  places,  superior  to  any  seen  in 
nature,  because  we  may  cull  from  the  place  of  every  northern,  temperate 
and  alpine  region;  whereas  in  nature  comparatively  few  plants  exist  wild 
in  a  restricted  space." — Garden  and  Forest 

In  planting  and  managing  a  mixed  border  of  native  wild  plants,  or  a 
wild  garden  or  botanic  garden,  whichever  you  choose  to  call  it,  there  is  a 
great  opportunity  to  acquire  knowedge  of  the  habits  of  plants.  Some  of 
thes^  lessons  may  be  a  surprise.  In  a  small  botanic  garden  at  the  College, 
a  considerable  portion  is  river  bottom  of  the  Red  Cedar  river.  Summer 
freshets  have  more  than  once  killed  spikenard,  ginseng,  adder's  tongue, 
burdock,  dandelion,  catnip,  motherwort,  houstonia,  wild  lettuce,  May- 
weed, mallow,  broad-leaved  plantain  and  many  others  not  usually  found  in 
abundance  on  river  bottoms.  Why  these  were  killed  and  not  most  of  the 
others  we  cannot  tell. 

Some  of  the  asters,  goldenrods,  hawkweed,  great  willow-herb,  artichokes, 
lilies,  bladder  fern,  iris,  bur-reed,  water  weed,  arrow-head,  cat-tail  flag, 
toad-flax,  germander,  yellow  pond-lilies,  and  others,  spread  rapidly  in 
every  direction,  and  if  not  disturbed  will  soon  monopolize  all  of  the 
unoccupied  land.  A  good  many  are  more  modest  and  spread  little,  but 
root  deeply  as  though  they  had  come  to  stay.  Of  these,  are  water-dock, 
several  wild  sunflowers,  elecampane,  rosin-weed,  ix)keweed,  comfrey  and 
horseradish.  Many  are  delicate  and  make  slow  progress,  perhaps  because 
we  do  not  understand  their  wants.  Such  with  us  have  been  the  beautiful 
hepaticas,  gold-thread,  trailing  arbutus,   wintergreen,  cranberry,  laurel, 
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rhododendron,  Labrador  tea,  shin-leaf,  pipsissewa,  and  most  others  which 
have  broad  evergreen  leaves.  The  hot  suns  in  summer,  but  especially 
those  in  March,  kill  the  leaves. 

In  a  garden  we  have  a  chance  to  study  the  effect  of  large  masses  of  one 
species  of  wild  plant.  The  shape  and  color  of  the  leaves  and  the  posi- 
tions assumed  by  each  are  very  interesting  studies.  For  example,  the 
dark  lanceolate  leaves  of  several  sorts  of  wild  sunflowers,  each  bunch  five  to 
eight  feet  in  diameter,  hang  down,  overlapping  one  another  in  a  beautiful 
manner  somewhat  like  the  shingles  of  a  roof.  For  the  back  part  of  a  gar- 
den in  front  of  a  tall  fence,  a  building,  or  some  trees  or  shrubbery,  these 
plants  are  appropriate  and  much  more  attractive  than  many  suppose. 

The  large  coarse  plants  of  Silphium  perfoliatumy  cup-plant,  are  almost 
subtropical  in  effect. 

Wild  lettuce  has  smooth  pinnatitid  leaves  which  hang  down  from  the 
erect  stem,  which  is  often  ten  feet  high.  Before  flowering,  this  plant  is  a 
real  beauty. 

Wild  senna  has  long,  pinnate  leaves  and  racemes  of  yellow  flowers.  A 
mass  five  feet  high  and  six  feet  in  diameter  cannot  fail  to  awaken  the 
admiration  of  every  true  florist.  When  placed  together,  it  is  striking  to 
study,  by  day  or  night,  the  change  of  position  of  leaves  of  most  legumi- 
nous plants,  such  as  the  last  mentioned,  including  peas,  locust,  clovers  and 
the  like. 

Several  of  the  wild  asters  and  golden-rods,  when  placed  in  damp,  rich 
soil,  in  large  bunches  which  are  a  trifle  isolated,  will  astonish  almost  any- 
one who  has  never  seen  them  thus  situated.  The  graceful,  even  outline, 
the  leaves  and  the  flowers  are  a  study. 

Let  us  here  call  attention  to  the  idea  of  growing  some  of  our  grasses  in 
large  unmixed  masses.  The  andropogons,  wild  sorghum,  Panicum 
mrgatum,  several  species  of  Elymus  (wild  rye),  bottle-brush  grass,  in  fact 
almost  every  grass  we  have,  and  there  are  sixty  or  more  in  almost  every 
neighborhood,  are  flne  ornamental  plants. 

The  horticulturist  will  be  well  repaid  by  a  study  of  the  sedges,  of  which 
he  will  find  a  number  that  are  valuable  for  use  in  masses,  ecu^h  sort  by 
itself  in  bogs  or  low  places. 

The  fruits  of  our  different  species  of  Trillium  are  quite  dissimilar  and 
afford  good  points  for  distinguishing  them. 

In  a  botanic  garden  or  wild  garden,  throughout  the  season,  from  the 
first  willows  to  the  witch-hazel  and  gentians,  the  apiarist  can  see  what  his 
favorite  insects  visit  for  nectar  and  pollen.  The  mints  always  attract  the 
bees;  they  hum  and  crawl  about  the  flowers  of  germander,  blue-curls, 
pennyroyal,  spearmint,  peppermint,  watermint,  catmint,  bugle- weed,  hore- 
hound,  dittany,  hyssop,  basil,  marjoram,  thyme,  summer  savory,  calaminth, 
balm,  stone-root,  sage,  Oswego-tea,  bergamot,  horsemint,  blephilia,  gill, 
dragon-head,  cedronella,  synandra,  self-heals,  skullcap,  hedge-nettle,  dead- 
nettle  and  mountain  mints.  All  of  these  and  many  more  are  mints,  and 
they  are  much  benefited  by  the  visits  of  bees,  which  are  rewarded  with 
nectar  for  services  rendered.  One  who  passes  by  such  plants  can  scarcely 
help  picking  fragments  for  a  nosegay. 

The  figworts,  too,  in  large  numbers  are  hardly  less  valuable,  and  to  them 
belong  the  mulleins,  toad-flax,  snap  dragon,  snakehead,  pentstemon, 
mimmus,  and  a  host  of  others.  The  immense  sunflower  family  contains 
hundreds  of  plants  valuable  for  bees. 

Here  the  young  and  enthusiastic  entomologists  sweep  in  our  insect 
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friends  as  well  as  onr  insect  foes.  They  learn  to  look  for  certain  insects 
about  the  plants  of  a  certain  species,  genus,  or  family. 

Here  the  landscape  artist  can  study  the  plants  witn  reference  to  produc- 
ing certain  effects.  Some  are  subtropical,  some  suitable  for  bc^  or 
pcmd,  some  for  sunshine  all  the  day  long,  others  only  for  shade.  Some 
are  best  in  groups  of  one  kind,  others  are  best  massed  with  one  or 
more  sorts;  some  are  eccentric,  some,  noble,  some  clean,  some  stran- 
gling. Plants,  with  tall,  slender,  or  naked  stems  m^y  be  properly 
planted  in  or  near  low  bushy  ones  which  will  support  or  coyer 
their  nakedness.  With  some  the  chief  glory  lies  in  their  flowers;  with 
others  in  the  foliage.  Some  are  out  early  in  spring,  and  go  to  rest 
during  the  heat  of  summer,  while  others  barely  get  into  flower  when  the 
frosts  of  September  appear.  Some  will  be  well  cared  for  if  all  the  allied 
hardy  species  are  pla^!d  in  a  ward  or  group,  while  others,  like  the  violets, 
shoot  their  seeds  for  a  yard  or  more  in  every  direction  and  soon  become 
hopelessly  mixed. 

dome  plants  are  suitable  for  dry,  sunny  slopes,  others  retire  to  the  shade. 
Study  the  soil  and  location  of  wild  plants  to  learn  how  to  treat  them  in  a 
wild  garden.  The  following  are  excellent  to  hang  over  the  crest  of  banks 
in  exposed  places:  Wintergreen,  bearberry,  traiUng  arbutus,  dwarf  blue- 
berries, dwarf  June-berry,  violets,  harebell,  wild  asters,  the  sweet  golden- 
rod,  anemones,  the  busny  andropogons  and  panicums,  and  the  dwarf 
sedges. 

Cheap  and  unique  ornaments  are  the  sprouts  of  low  stumps  cut  back  each 
spring  to  near  the  old  roota  For  this  purpose  use  any  oak,  the  Juneberry, 
witch-hazel,  the  maples,  ashes,  basswood,  poplars,  alders,  birches  or 
chestnuts. 

If  once  well  selected  and  well  started  in  a  wild  garden,  plants  may 
remain  very  attractive  for  a  great  many  years  without  much  attention, 
save  now  and  then  a  little  thinning  of  the  most  vigorous  to  keep  them  from 
overrunning  their  more  retiring  neighbors.  Considering  the  outlay,  if  the 
taste  leads  that  way,  one  will  get  better  returns  for  labor  spent  in  a  wild 
garden  than  he  will  from  the  one  neatly  shorn  near  the  house. 

AUTUMN  FOLIAGE. 

For  reasons  which  need  not  here  be  explained,  the  leaves  of  many  of  our 
native  trees  during  autumn  assume  different  colors  from  the  usual  green  of 
spring  and  summer.  In  the  autumn  of  some  years,  many  trees  are  truly 
gorgeous,  and  become  the  admiration  of  everyone.  To  set  off  these  autumn 
tints  to  best  advantage,  some  everereens  or  deciduous  trees  are  needed 
which  retain  their  green  colors  till  late  in  the  season. 

In  planting  along  the  roadside,  in  parks,  cemeteries,  or  near  the  home 
buildings,  too  little  attention  is  usually  given  to  the  selection  and  arrange- 
ment OT  trees  with  reference  to  what  pleasure  they  may  afford  in 
autumn.  To  render  the  subject  more  complex  and  the  effects  more  uncer- 
tain, trees  of  the  same  species  do  not  all  of  them  assume  the  same  colors  at 
the  same  time  in  autumn.  Certain  trees  or  parts  of  trees  are  more  bril- 
liant than  others.  Different  leaves  or  branches,  or  different  parts  of  the 
same  leaves  of  some  sumachs  will  be  red,  crimson,  orange  or  yellow.  The 
red  maples  may  be  orange  or  gold,  crimson  or  scarlet — and  many  leaves 
may  contain  clear  blotches  of  bright  yellow,  and  scarlet  splashed  among 
63 
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the  deep  green.  The  soil  and  degree  of  moisture,  the  nature  of  the  secLSon, 
the  age  and  thriftiness  of  a  tree,  all  tend  to  modify  its  appearance. 

To  acquire  hints  as  to  what  trees  to  set  out,  and  how  to  arrange  them 
for  producing  the  best  effect,  one  should  note  the  colors  assumed  in  autumn 
by  our  trees  and  shrubs,  then  like  an  artist,  he  can  study  all  the  compli- 
cated or  simple  combinations  possible. 

The  favorite  views  in  the  case  of  woody  plants  will  most  likely  be  found 
along  the  edge  of  marshes,  or,  if  viewed  at  a  distance  across  an  open  field 
or  a  valley,  as  the  trees  rise  on  the  hills  beyond. 

'^Everyone  has  noticed,  in  the  case  of  the  sugar  maple,  that  on  some  indi- 
viduals the  leaves  are  all  golden,  while  on  others  a  portion  are  scarlet, 
or  that  sometimes  the  leaves  on  a  single  branch  turn  scarlet  while  thfe 
remainder  of  the  tree  is  still  green.  Individuals  of  the  scarlet  maple  differ 
even  more  than  sugar  maples  in  this  respect.  On  some  the  leaves  are  pale 
yellow;  on  others  th^  are  green  with  scarlet  margins;  others  are  brilliantly 
scarlet.  In  western  Massachusetts  there  is  one  tree  of  this  species,  now 
known  from  one  end  of  the  commonwealth  to  the  other,  whose  leaves  turn 
from  green  first  to  deep,  dark  purple,  and  then  to  the  most  brilliant  scar- 
let. The  leaves  upon  some  trees  of  white  ash  turn  to  a  deep,  bronzy  pur- 
ple, while  in  others  they  turn  pale  yellow. 

^'If  the  leaves  on  a  particular  branch  of  a  maple  tree  assume  a  particular 
color  one  year,  they  will  continue  to  do  so,  year  after  year,  as  long  as  the 
branch  exists.  If  the  leaves  of  a  certain  oak  are  more  brilliant  than  those 
of  any  of  its  associates,  they  will  continue  to*be  so  year  after  year. 

"Planters,  therefore,  can  well  select  and  perpetuate  these  individuals  as 
the  purple  beech,  pyramidal  oak,  have  been  propagated.  The  nurser3anan 
who  will  propagate  by  grafting  maples  or  oaks  or  elms,  selected  with  refer- 
ence to  autumnal  tints  of  their  foliage,  will  open  the  way  to  more  effect- 
ive plantations  than  have  yet  been  made  in  this  country,  and  will  reap  the 
reward  of  his  intelligence  and  enterprise.  The  field,  so  far  as  we  know,  is 
entirely  a  new  one." — Garden  and  Forest,  1888,  p.  410, 

Aside  from  the  deep  green  colors  retained  till  tne  hard  frosts  of  autumn 
by  many  thrifty  specimens,  most  of  our  cone-bearing  trees,  known  as 
evergreens,  are  the  most  certain  to  remain  green.  Some  of  these  should 
be  selected  for  autumn  planting  as  a  background  or  "setting"  for  the 
picture  to  be  produced  by  trees  of  different  colors. 

NATIVE  TREES  AND    SHRUBS    SELECTED   FOR    THE    COLOR  OP   THEIR  LEAVES 

IN  AUTUMN, 
o.  Qreen. 

Ahie9  balsamea,  Miller.   Balsam  Fir.  After  fifteen  years  it  usually  loses  its  beauty. 
Juniperus  Vivginicma^  L.    Red  Cedar.    Becomes  brown  in  winter. 
Picea  alba.  Link.    White  Spruce. 

**      nigra^  Link.    Black  bpruce.    A  slow  grower. 
Pinus  BanksianOf  Lambert.    Jack  or  Scrub  Pine. 

"    resinosa,  Ait.    Norway  or  Red  Pine.    Better  than  the  Austrian. 
"     Strohus,  Ij,    White  Pine. 
Thuya  occidentalism  L.    Arbor  Vitae.    White  Cedar. 
Tsuga  Canadsnsis,  Carr.    Hemlock.    Needs  protection  from  the  strongest  winds. 

b.  Brown. 

Fraxinu8  Americana,  L.    White  Ash. 
Myrica  asplenifolia,  Endl.    Sweet  Fern. 
Prunus  Fennsylvantca,  L.  f.    Wild  Red  Cherry. 
Pteris  aquilina,  L.    Brake  or  Eagle  Fern. 
Quercus  alba,  L.    White  Oak. 
Quercus  rubra,  L.    Red  Oak. 
And  many  more  trees  and  shrubs.  ^^  j 
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•e.  Yellow  and  Orange, 

Aeer  saecharinum^  Wang.    Sugar  M^ple. 

*'     saecharinum^  Wang.,  var.  nigrum^  Torr.  and  Gray.   Black  Maple. 
Amelanchier  Canadensie^  Torr.  and  Gray.     Service  Berry,  Shad  Bush. 
Betula  papyri/era,  Marshall.    Paper  or  Canoe  Birch. 
Voryltis  Americana,  Walt    Hazel-nut. 

**       rostrate^  Ait.    Beaked  Hazel-nut. 
I'cigus  fertyqinea.  Ait.    Beech. 
Hamamelis  Virginiana,  L.    Witch-hazel. 
Larix  Americana^  Miokz.    Tamarack. 
Pqpulus  grandidentatci,  Michx.    Large-toothed  Aspen. 
**       manilifera^  Ait.    Cotton-wood. 
*'       tremuirides^  Michz.    Aoierican  Aspen. 
And  others. 

•d.  Scarletj  Crimson,  Bed, 

Acer  rubrumy  L.    Red  Maple. 

**    epicaium.  Lam.    Mountain  Maple. 
Ampelopsis  quinqttefolia,  Michx.    Virginian  Creeper.    Our  most  valuable  native 

vme. 
Arctostaphylos  Uva-ursiy  Spreng.    Bearberry. 
Comus  flortda,  L.    Flowenng  Dogwood. 

Oaultheria  procumbensy  L.    Wintergreen.  , 

Cfaylusaacia  resinoea,  Torr.  and  Gray.    Black  Huckleberry. 
Nyssa  aylvatica,  Marsh.    Pepperidge.    Sour  Gum. 
QfAereus  coccinea,  Wang.    Scarlet  Oak. 

**       rubra,  Li,    Red  Oak. 
Bhus  copallinculu    Dwarf  Sumach. 

^     iyphina,  L.    Staghom  Sumach. 

**     venenata,  DC.    Poison  Sumach. 
Rubus  Canadensia,  L.    Dewberry. 

"       hiepidue,  K    Swamp-Blackberry. 

"       villoeue.  Ait.    High  Blackberry. 
Vaccinium  Canadenee,  Ealm.    Dwarf  Blueberry. 

**  Penneylvanicum,  Lam.    Dwarf  Bluberry. 

"  vacillans,  Solander.    Low  Blueberry. 

And  many  others. 

NATIVE  SMALL  TBEES  OB  SHRUBS  DISTINGUISHED  FOB  THBIB  FLOWEBS. 

Amelanchier  alnifolia,  Nutt.    Service-berry. 

"  Canadensis,  Torr.  A  Gray.    June  Berry.    Shad-bush. 

^  oZtgocarpo,  Roem.    Service-berry.    Shad-bush. 

Cassandra  ccUyculata,  Don.    Leather-Leaf. 
Ceanothtis  Americanus,  L.    New  Jersey  Tea.    Red-root 

**  ovatus,  Desf. 

Cephalanthus  oecidentalis,  L.    Button-bush. 
Cercis  Canadensis,  L.    Red-bud.    Judas-tree. 
ComusfloridcL,  Jj.    Flowering  Dogwood. 
Cratcegus  coccinea,  L.    Scarlet-fruited  Thorn. 
"         Crus-gaUi,  L.    Cockspur  Thorn. 
**         punctata,  Jacq. 
**         tomentosa,  L. 
Hypericum  Kalmianum,  L.    Ealm's  St  John's- wort 
"  proUflcum,  L.    Shrubby  St  John's-wort 

Kalmia  augustifolia,  L.    Lambkill.    Sheep  Laurel.    Wicky. 

^      glauca.  Ait    Pale  Laurel. 
Ledum  latifoUum,  Ait.    Labrador  Tea. 
Lonicera  ciliata,  Muhl.    Fly-Honeysuckle. 

**        oblongifolia,  Muhl.    Swamp  Fly-Honeysuckle. 
Physocarpus  opulif alius,  Maxim.    Nine-bark. 
Potentilla  fruticosa,  L.    Shrubl^' Cinque-foil. 
Prunus  Amsricana,  Marshall.    Wild  Hum. 

"       Pennsylvanica,  L.  f.    Wild  Red  or  Pin  Cherry. 
"       pumila,  L.    Sand  Cherry.    Dwarf  Cherry. 
*•       serotina,  Ehrb.    Wild  Black  Cherry. 
*'        Virginiana,  L.    Choke-Cherry. 
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PyruB  Americana^  DC.  Mountain- Ash. 
"  arbutifolia,  L.  f .  Choke-berry.  ^ 
"  "  var.  melanoearpci.  Hook.    Choke-berry. 

"      coronartOy  L.    Wild  Crab- Apple. 

**     sambudfolia,  Cham.  &  Sohleoht    Elder-leaved  Mountain-Ash. 
Bosa  aeicularisy  Lind. 
"     blandOj  Ait.    Early  Wild  Rose. 
**     Carolina,  Li.    Swamp  Rose. 
**     Engelmanni,  Watson.    Engelmann's  Rose. 
'*     humilia^  Marsh.    Low  Rose. 
*>     Sayif  Schwein.    Say's  Rose. 
^     seUgera,  Miohx.    Climbing  or  Prairie  Rose. 
Bvbus  Nutkanus,  Mcxjino.    White  Flowering-Raspberry.    Salmon-Berry. 

"       odoratusj  L,    Purple  Flowering-Raspberry. 
Sambucus  Canadensis,  L.    Common  Elder. 
^         raeemosa,  L.    Red-berried  Elder. 
SfpircBa  salieifolia,  L.    Meadow-Sweet. 

^      tomentosa,  L.    Hardback.    Steeple-Bush. 
Vibumum  pubescens,  Fxmh.    Downy  Arrow- wood. 

NATIVE  SHBUBS  OR  TREES   DISTINGUISHED  FOR  THEIR  BEAUTIFUL  FRUIT. 

Cklastrus  seandens,  L.    Staff-tree.  Shrubby  Bitter-sweet. 

Clematis  Virginiana,  L.    Virgin's-Bower. 

Oratcegus  eoccinea,  L.    Searlet-fruited  Thorn. 

Craicegus  tomentosa,  L.    Hawthorn. 

Euonwnus  Americanvs,  Li.  var.  obovatus,  Torr.  and  Gray.  Trailing  Strawberry 

Bush. 
Muonymus  atropurpureus,  Jaoq.    Waahoa    Burning-Bush. 
Hex  vertieillata,  Grav.    Winterberry.    Black  Alder. 
Lanicera,  Seven  species. 
Menispermum  Canadense,  L.    Moonseed. 
Nemopanthes  fasdcularis,  Raf.    Mountain  Holly. 
Pyrus  Americana^  DC.    Mountain  Ash. 

*'     sambucifolia,  Cham,  and  Schleoht.    Mountain  Ash. 
Rhus  glabra,  u.    Smooth  Sumach. 


^     typhina,  L.    Staghom  Sumach. 
losa.    Si] 


Rosa.    Six  species. 

Sambueus  rcu^emosa,  L.    Red-berried  Elder. 
Sassafras  officinale,  Nees.    Sassafras. 
Symphoricirpos  occtd^n^oZis,  Hook.    Wolf  berry. 
•*  racemosus,  Michz.    Snowberry. 

Taxus  Canadensis,  Willd.    Ground  Hemlock.    American  Yew. 
XantTiOocylum  Americanum,  Mill.     Prickly  Ash. 

A  LIST  OF  NATIVE  TREES  AND  SHRUBS  DISTINGUISHED  FOR  THEIR  SHOWY  OB 

BRILLIANT  COLORED  BARE. 

Acer  Pennsylvanieum,  L.    Striped  Maple. 

"     rubrum,  L.    Red  Maple. 

"     spieatuTn,  Lam.    Mountain  Maple. 
Betula papyri/era,  Marsh.    Paper  or  Canoe  Birch. 
Comus  serioea,  L.    Silky  ComeL   Einnikinnik. 

"       stolonifera,  Michx.    Red-osier  Dog-wood. 
Negundo  aceraides,  Moench.    Box-elder. 
Platanus  occidentalism    Buttonwood.   Sycamore. 
Muhus  villdsus.  Ait    Blackberrv. 
ScUix  ^umt7ts.  Marsh.    Low  Willow.    Prairie  Willow. 

"      lucida,  Muhl.    Shining  Willow. 

'*     petiolaris,  Smith. 
Sassafras  officinale,  Nees.    Sassafras. 
Smilax  hi^ida,  Muhl.    Greenbrier. 

Tonng  twigs,  a  year  old,  of  the  above  species  assume  brilliant  hues  in 
winter,  excepting  those  of  buttonwood  and  paper  birch  which  mnst  be 
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older.  The  older  stems  of  striped  maple  as  well  as  the  young  ones  are 
attractive. 

Shrubs  or  small  trees  in  which  the  young  stems  are  brilliant  in  winter 
should  be  cut  back  every  spring. 

There  are  many  other  interesting  phases  of  bark,  leaves,  twigs,  buds  and 
flowers,  familiar  to  students  of  natiu*e,  but  they  cannot  all  be  enumerated 
here. 

•     NATIVE  CLIMBING  PLANTS. 

"The  selection  of  plants  to  cover  bowers,  trellises,  railings,  old  trees, 
stumps,  rootwork,  etc.,  suitably,  is  an  important  matter,  particularly  as  .the 
plants  fitted  for  these  purposes  are  equally  useful  for  rough  rockwork, 
precipitous  banks,  flanks  of  rustic  bridges,  river-banks,  ruins  natural  or 
artificial,  covering  cottages  or  outhouses,  and  many  other  uses  in  garden, 
pleasure-ground,  or  wilderness." — W.  Robinson,  in  "  2%e  Wild  Garden,'^ 

These  may  be  divided  into  five  sections  according  to  their  method  of 
getting  themselves  up  in  the  world. 

SBonoir  L    Boot  Climbers. 

AmpelopsU  quinquefolioy  Miohx.    Virginian  Creeper.    American  Ivy.    Sometimes 

by  roots;  but  mostly  by  tendrils. 
iChus  Toxicodendron^  L.    Poison  Ivy. 

SBonoN  2.    Twiners. 

a.  Woody  Twiners, 

Oelcutrus  scandens,  L.    Climbing  Bitter-sweet    Wax- work. 
Lonieera  glaucoj  HilL    Small  Glauoous  Honeysuckle. 

**       hirsuta^  Eaton.    Hairy  Honeysuckle. 
Menispermum  Canadense,  L.    Moonseed. 

b.  Herbaceous  Twiners. 

Apios  tuberosa,  ^odnoh.    Qround-nut  / 

Convolvulus  sepium,  L.    Hedge  Bindweed. 

Dioscorea  vUlosOy  L.    Wild  Yam. 

Humulus  Lupulus,  L.    Hop. 

Iponuea  pandurata,  Meyer.    Wild  Potato- Vine. 

Polygonum  cUinode^  Michx.    Fringe-jointed  Polygonum. 

*^  dumetorum^  L.,  var.  scandens^  Qray.    Climbing  Buckwheat 

Section  3.    Leaf  Climbers. 

Adlumia  eirrhosa,  Raf.    Climbing  Fumitory  or  Mountain  Fringe. 
Clematis  Virginiana,  1m    Virgin's-Bower.  * 

SsanoN  4.    Tendril  Climbers. 

Ampelopsis  quinquefolia^  Michx.    Viri^rinian  Creeper.    Five-leaved  Ivy. 
Echinoeystis  lobata,  Torr.  A  Gray.    Wild  Cucumber. 
Smilax  hi^fndOj  Muhl.    Qreenbrier. 

SEcrnoN  5.    Climbing  by  recurved  Prickles^ 

.  Galium  asprellum,  Michx.    Rough  Bedstraw. 
Rosa  setigera,  Michx.    Prairie  iSoee.    Climbing  Rose. 

NATIVE  PLANTS  WHICH  ABE  VEBY   LIGHT  C50L0BED. 

a.  Olaucovs, 

Alopeeurus  geniculatus,  L.,  var.  aristulatus,  Torr.    Fox-tail  Grass. 

Andromeda  polifolia,  L, 

Baptista  tinctoria,  R  Br.    Wild  Indigo. 

Corydalis  glaucoy  Pursh.    Pale  Corydalis. 
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Dicentra  Canadensis,  DC.    Squirrel  Com. 

"       Cuoullaria,  DC.    Dutchman's  Breeohee. 
Kalmia  glauca^  Ait.    Pale  Laurel. 
Lonicera  glauca.  Hill.    Glaucous  Honeysuokle. 

6.  Clothed  with  White  Hairs, 

Amelanchier  Canadensis,  T.  A  Q.,  var.  oblongifolia,  T.  A  G.    Service  Berry. 
Anemone  cylindrica,  Gray.    Liong-fruited  Anemone. 
Anaphalis  margaritacea,  B.  A  H.    Pearly  Everlasting. 
Artemisia  Canadensis,  Michx.    Wild  Wormwood. 
**        Jjodoviciana,  Nutt.    Western  Mugwort, 
Antennaria  plantamnifolia.  Hook.    Plantain-leaved  Everlasting. 
Cnieusaltissimus,  WiUd.    Tall  Thistle. 

**      Pt^c^eri,  Torr.    Pitcher's  Thistle. 
OnaphcUium  decurrens,  Ives.    Everlasting. 

**  polycephalum,  Michz.    Common  Everlasting. 

**  purpjureum,  ll    Purplish  Cudweed. 

•*  uliginosum,  L.    Low  Cudweed. 

Potentilla  Anserina,  L.    Silver- weed. 

**  argentea,  L.    Silvery  Cinque-foil. 

A  LIST  OF  SMALL  EVERGBEEN8. 

Antennaria  plantaginifolia,  Hook.    Plantain-leaved  Everlasting. 
Arctostaphytos  Uvc^ursi,  Spreng.    Bearberry. 
Aspidium  acrostichoides,  Swz.    Christmas  Fern. 

"  marginaJe,  Swz.    Shield  Fern. 

Cassandra  calyculata,  Don.    Leather-Leaf. 
ChimaphUa  maculata,  Pursh.    Spotted  Wintergreen. 

"  umbellata,  Nutt    Pnnoe's  Pine, 

Coptis  trifolia,  Salisb.    Goldthread. 
Epimcea  repens,  L.    Trailing  Arbutus. 
Oatutheria  procumbens,  L    Creeping  Wintergro^n* 
Hepatica  acutiloha,  DC.    Liver-leaf.    Hepatioa. 
'*       triloba,  Cha\x.    Liver-leaf.    Hepatioa. 
Hudsonia  tomentosa,  Nutt. 
Leehea  mc^jor,  Miohx.    Pinweed. 

"      minor,  L.    Pinweed. 
Mitchella  repens,  L.    Partridge  Berry. 
Phhx  bifida,  Beck. 

"      dtvariecUa,  L. 
Polypodium  vulgare,  L.    Polypody.     . 
Potentilla  tridentata.  Ait    Three-toothed  Cinqu&-foil. 
Pyrola  elliptica.  Shin-leaf. 

^      rotundi/olia,  L.    Shin-leaf. 

^      secunda,  L.    Shin-leaf. 
Vaccinium  macrocarpon.  Ait    Large  Cranberry. 

**  Oxycoccus,  L    Small  Cranbernr. 

Waldsteinia  fragariotdes,  Tratt    Barren  Strawberry. 

And  many  other  plants  might  be  added  to  this  list 

BBONZE   EYEBGBEENS. 

The  leaves  of  the  following  evergreens  often  assnme  a  bronze  color  in 
autumn: 

Aretostaphylos  Uva-ursi,  Spreng.    Bearberry. 
Epigcea  repens,  L.    Trailing  Arbutus. 
Cfaultfieria  procumbens,  Ij,    Creeping  Wintergreen. 
Rubus  hispidus,  L.    Running  Swamp-Blackberry. 
Sarracenia  purpurea,  L.    Pitcher-Plant 
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Vaccinum  Canadense,  Kalm.    Dwarf  Blueberry. 
**  macrocarpon,  Ait.  Large  Cranberry, 

"  Oacycoccus^  L.    Small  Cranberry. 

"  Pennsylvanicum,  Lam.    Dwarf  Blueberry. 

"  vacillans^  Solander.    Low  Blueberry. 

To  this  list,  also,  other  plants  might  be  added. 

PLANTS  SUITABLE  FOR  WINTEB  BOUQUETS. 

Antennaria  mcurgaritacea,  Benth.  &  Hook.    Pearly  ETerlasting. 
CeUiatrua  scandena,  L.  (fruit).    Wax-work.    Climbing  Bitter-sweet. 
Clematis  Virginiana^  L.    **       Virgin  *B-Bower. 
CyperuM,    Different  species,  out  ^oung. 
IHaseorea  villosa,  L.  (fruit).    Wild  Yam. 
Eri0ph0rumcppe7rinum.ll    Cotton-Grasa 

**  hneatum,  Benth.  &  Hook.    Cotton-Grass. 

Euonymtta  AmericanuSj  L.,  var.  obovatuSj  Torr.  &  Gray.    Strawberry  Bush. 

**  cUropurpureus^  Jbccl    Wahoo. 

Onaphalium  decurrens^  Ives.    Everlasting. 

*'  polycepTialum,  Miohx.    Common  Everlasting. 

Qrassei.    Some  species  cut  young. 
Liatris  8caru>6a,W  illd.    Blazing-Star. 
Staphylea  trifolicL  L.  (fruit).    American  Bladder-nut. 
Soltdago.    Several  species. 

NATIVE  BOG   AND   MAB8H  PLANTS  WHICH   ABE  PBOMISINQ  FOB  CULTIVATION. 

Only  a  portion  of  the  native  plants  found  in  b^  and  marsh  are  here 
included  and  these  are  thought  to  be  the  best  Plants  for  this  purpose, 
as  a  rule,  have  received  very  little  attention  in  this  country,  but,  where 
favorable  conditions  can  be  secured,  this  portion  of  a  garden  will  give  as 
great  satisfaction  for  the  labor  bestowed  as  any. 

Acorus  Calamus,  L.    Sweet  Flag. 

Alopecurus  geniculatusj  L.  var.  aristulatus,  Torr.    Foxtail  Grass. 
Andromeda  polifolia,  Salisb.    Andromeda. 
Areihusa  biubosa,  L.    An  orchid. 
Asclepias  incamata,  L.    Swamp  Milkweed. 
Aspiaium  crisiatum,  Swz.    Shield  Fern. 
"  Thelypteris,  Swz.    Shield  Fern. 

Aster  Nov€B-Angli€e,  it.    Aster. 

**    puniceus,  L.    Aster. 
Calla  pcUustris,  L.    Calla. 
Calopogon  puleTiellus,  R  Br.    An  orchid. 
Caltha  palusiris,  L.    Marsh  Marigold. 
Caiypso  borealiSf  Salisb.    An  orchid. 
Campanula  aparinoides,  Pursh.    Marsh  Bellflower. 
Cardamine  pratensis,  1j,    Cuckoo  Flower. 

"        rJiomboidea,  DC.    Spring  Cresa 

"  "  var.  purpurea,  Torr.    Spring  Cress. 

Carex.   Many  species. 
Cassandra  calyculata,  Don.    Leather-Leaf. 
Ghelone  glabra,  Ij.    Turtle-head.   Snake-head. 
Chiogenes  serpyllifolicu  Salisb.    Creeping  Snowberry. 
Clintonia  borealis,  Raf . 
Cnicus  mutieus,  Pursh.    Swamp  Thistle. 
Coptis  trifolia,  Salisb.    Three-leaved  Goldthread. 
Coreopsis  trichosperma,  Michx.    Tickseed  Sunflower. 
Cypnpedium  acaule,  Ait    Stemless  Lady*s  Slipper. 

**  eandidum,  MuhL    Small  White  Lady's  Slipper. 

**  parviflorum^  Salisb.    Yellow  Lady's  Slipper. 

*•  pubescens,  Willd.    Larger  Yellow  Lady's  Slipper. 

"  speetabile,  Salisb.    Showy  Lady's  Slipper. 

Drosera  rotundifolia,  L.    Round-leaved  Sundew. 
Dulichium  tpathaceum,  Pers. 
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Eriophorum  polystachyon^  L.    Cotton  grass. 
QenUana  crinita,  Proel.    QentiaD. 

"        quinqueflora,  Lam.    Qentian. 

**        serrcttci.  Gunner.    Gentian. 
Oeum  rivale,  L.    Water  or  Purple  Ayena. 
Olyceria  Canadensia,  Tria.    Rattlesnake  Grass. 
Habenaria  ci/iaris,  R  Br.    Yellow  Fringed-Orohis. 

•'  dilatata,  Gray. 

"  flmhriata,  R  Br.    Purple  Fringed-Orohis. 

"  psycodes.  Gray.    Purple  Fringed-Orohis. 

Helenium  autumnale^  L.    Sneeze-weed. 
HibUcua  Mo8C?ieuto8,  L.    Swamp  Rose-Mallow. 
Hydrocotyle  umbellatOj  L.    Water  Pennywort. 
Impatiena  fulvoy  Nutt    Spotted  Touch-me-not 

*^        pallida^  Nutt,    Pale  Touch-me-not. 
Iria  veraicolor,  L.    Blue  Flag. 
KcUmia  glaucoj  Ait.    Pale  I^ureL 
Lathyrua  paluatria^  L.    Vetchling. 

"  "  "      var.  myrtifoliua,  Gray.    Vetchling. 

Ledum  latifolium.  Ait.    Labrador  Tea. 
Lobelia  cardincUia,  L.    Cardinal-flower. 
''       ayphilitica,  L.    Great  Lobelia. 
Lonioera  oblongifolioj  Muhl.    Swamp  Fly-Honeysuckle. 
Lyaimachia  quadrifoliOy  L.    Loosestrife. 
*'         atrieta^  Ait    Loosestrife. 
**         thyraiflora^lt.    Tufted  Loosestrife. 
Menyanihea  trifoliata,  L.    Buckbean. 
ifunlen&erg^ia  ^lomerafOj  Trin.    Drop-seed. 
Oamunda  cinnamomea,  L.    Cinnamon  Fern. 

"         Claytoniana^  L.    Flowering  Fern. 

'*         regalia^  L.    Flowering  Fern. 
Pamaaaia  (either  species).    Grass  of  Parnassus. 
Pedicularia  lanceolata,  Michx.    Lousewort. 
Petaaitea  pcUmata,  Gray.    Sweet  Coltsfoot 
Phragmitea  cammunia.  Trin.    Reed  Grass. 
Pinguieula  vulgaria,  L.    Butterwort 
Piantapo  cordata^  Lam.    Plantain. 
Poqonxa  ophiogloaaoidea,  Nutt    An  orchid. 
Polygonum  amphibium,  L.    Knotweed. 

•*        Hartwrighiii,  Gray.    Knotweed. 
Potentitta  Anaerina,  L.    Silver-weed. 

^  paluatriat  Soop.    Marsh  Five-Finger. 

Primula  farinoaa,  L.    Bird's  eye  Primrose. 

**  Jtfw/oMtnica,  Michx.  Primrose. 
i2ii(l!>«cA:ta  apecioaa^  Wend.  Cone-flower, 
Rumex  Britannica,  L.    Great  Water-Dock. 

**       verticillatua^  L.    Swamp  Dock. 
ScUix  Candida^  Willd.    Willow. 
"      myrtiUoideay  L.    Willow. 
Sarracenia  purpurea,  L.    Side-saddle  Flower.    Pitcher-Plant 
Saxifraga  Pennaylvaniea,  L.    Swamp  Saxifrage. 
Scutellaria  gcUericulata,  L.    Skullcap. 
iSenecto  aureua,  L.    Golden  Ragwort    Squaw-weed. 
Smilacina  trifolia,  Desf .    False  Solomon^s  seal. 
Solidago  Ohioenaia,  RiddelL    Gk>lden-rod. 

'*       patula,  Muhl.    Gk>lden-rod. 

*♦       RiddelHhFrwak.    Golden-rod. 

**       uliginoaa,  Nutt    Gk>lden-rod. 
S^rtina  eynoauroideaj  Willd.    Fresh- water  Cord-Grass. 
Steironema  eiliatum,  Raf.    Loosestrife. 
Symphoricarpua  foatidua,  Salisb.    Skunk  Cabbage. 
Vaccinium  macrocarpon.  Ait    Cranberry. 
Valeriana  aylvatica,  Banks.    Valerian. 
Viola  blanda,  Willd,    White  Violet 
Woodwardia  anguatifolia,  Smith.    Chain-Fern. 
"  Virgintca,  Smith.    Chain-Fern. 
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NATIVE  AQUATIC  PLANTS   MOST  WOBTHY  OP  CULTIVATION. 

Aliama  Plantago, !«.    Water-PlaDtain. 
Brcuenia  peltatOj  Pursh.    Water- Shield. 
,     Olffceria  fluitans,  R  Br.    Water  Manna-Oraas. 
Leer$ia  oryzoides,  Swz.    Rloe  Cut-Grass. 
Lemna  minor  ^  L.    Duckweed.    Duok's-meat. 
**      trisulca,  L.    Duckweed.    Duck's-meat, 
MimultLB  Jamesiiy  Torr.    James'  Monkey-flower. 
Nuphar  ttdvena.  Ait  f.    Yellow  Pond-Loly.    Spatter-Dock. 

**  '*        var.  minus,  Morong .    Small  Yellow  Pond-Lilv. 

Nymphcea  odarata^,Ml.    Sweet-scented  Water-Lily.    A  pink  form  found  in  Otsego 

lake,  Otsego  county,  is  especially  fine. 
NymphcBa  reniformis^C.    Tuber-bearing  Water-Lily. 
Peltandra  undulata,  Baf.    Arrow  Arum. 
Pontederia  cordata,  L.    Pickerel-weed. 
Potamogeton  natans,  L.    Pondweed. 
Ranunculus  aquatUis,  L.  var.  trichqphyUus,  Gray.    White  Water-Crowfoot. 

•*  circina<t«,  Sibth.    Stiff  Water-Crowfoot 

"  multifidus^  Pursh.    Yellow  Water-Crowfoot. 

Sagittaria  variabilis,  En^.    Arrow-head. 
Saururus  cemuus,  L.    Lizard's-tail. 
Sdrpus  flumatUis,  Gray.    Bulrush^ 
Sparganium  eurycarpum,  Eng.    Bur-reed. 
Spirodela  polyrrhiza^  Schleid.    Duck's-meat 
Ttfpha  latifolh,  L.    Cat-taU  Flag. 

**     an^ustifolia,  L.    Narrow-Teayed  Cat-tail  Flag. 
Utricularia  cornuta^  Michz.    Bladderwort. 

**  vulgaris,    L.    Bladderwort 

Zizania  aquatica,  L.    Wild  Rice. 

A  LIST  OP  NATIVE   PBBNS  PB0MI8INQ  FOB  CULTIVATION. 

Most  ferns  are  easily  injured  by  exposure  to  strong  winds,  and  a  large 
per  cent  will  not  thrive  when  long  exposed  to  direct  sunlight  After  observ- 
ing these  two  points,  and  the  sections  under  which  the  ^rns  are  placed,  a 
little  thoujght  will  enable  any  one  to  give  most  of  our  native  ferns  a  suit- 
able location  and  treatment  to  ensure  success. 

a,\Thriving  in  sun  or  shade  in  poor  soiL 

Pteris  aquUina,  L.    Eagle  Fern,     Common  Brake. 

b.  Thriving  in  cool,  rocky  places. 

Asplenium  ebeneum,  Ait    Spleenwort. 

**  Ruta-murariculj,    Spleenwort 

"  Trichomanes,  L.    Spleenwort 

Aspidium  Filix-mas,  Swz.    Male  Fern. 

"         fragrant,  Swz.    Shield  Fern. 
Cryptogramme  acrostichoides,R.  Br.   JElock-  Brake. 
PeUcRa  aradlis.  Hook.    Cliff-Brake. 
Polypodium  vulgare,  L.     Polypody. 
Woodsia  Ilvensis,  R  Br. 

"        Oregana,  D.  C.  Eaton. 

c.  Thriving  in  bogs  or  swamps. 

Aspidium  cristatum,  Swz.    Shield  Fern. 

**         Noveboracense,  Swz.    Shield  Fern. 

"  Thelypteris,  Swz.    Shield  Fern. 

Woodwardia  angustifolia.  Smith.    Chain-Fern. 
"  Virginica,  Smith.    Chain-Fern. 

d.  Thriving  in  rich  woods, 

Adiantum  pedatum,  Li.    Maidenhair. 
Asplenium  angustifolium,  Michx.    Spleenwort 

"  FiuX'fcemina,  Bernh.    Spleenwort 

"  thelypteroides,  Michx.    Spleenwort 
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A»pidium  aerostichoidea,  Swartz.    Shield  Fern. 

"         aculeatum^  Swartz,  var.  Braunii,  Koch.    Shield  Fern. 
"         Boottii,  Tuckerman.    Shield  Fem. 
**         Ooldianum,  Hook.    Shield  Fern. 
"         Lonchitia^  Swartz.    Shield  Fern. 
"         marginaley  Swartz.    Shield  Fern. 
**         apinuloaum,  Swartz.    Shield  Fern. 

"  **  **         var.  intermedium,  D.  C.  Eaton.    Shield  Fem. 

Cyatopteris  bulbifercLBemh,    Bladder  Fem. 

"        jfrai/tZis,  Bernh.    Bladder  Fem. 
Dicksonia  pilOHiuscula,  Willd. 
Onoelea  tensibilis,  L.    Sensitive  Fem.  ^ 

**       Struthiopteris,  Hoffman.    Ostrioh  Fem. 
Oamunda  dnnamomeoy  L.    Cinnamon  Fem. 
"         Claytoniana,  L.    Flowering  Fern. 
"         regalis,  L.    Flowering  Fem. 
Phegopteris  Dryopteris,  F^    Beeoh  Fem. 

**         hexagonopterd^  F6e.    Beeoh  Fem. 
'^         polypodiaidesy  F4e.    Beeoh  Fem. 

THE   PBOOE88I0N  OP  FLOWEBS. 

A,    Flowers  of  April, 

In  northern  climes  there  is  greater  interest  shown  for  the  flowers  of 
early  spring,  than  for  those  of  equal  beauty,  which  may  follow  at  any 
other  season  of  the  year.  After  the  usual  long  dreary  winter,  the  first 
approach  of  returning  plant  activity  is  always  welcome. 

The  naked  sticks,  so  long  bare  in  their  browu  and  gray,  are  covered 
with  swelling  buds.  From  the  dead  leaves  of  last  autumn  are  springing 
forth  hundreds  of  plants,  all  making  arrangements  for  the  work  of  the 
season,  in  fact  they  began  their  wo%  last  summer  and  autumn,  so  that 
flowers  were  all  well  formed  and  of  considerable  size  before  winter  set  in. 
The  date  of  blossoming  varies  much  in  different  seasons,  but  in  the 
southern  half  of  the  State  the  following  account  is  applicable: 

The  pioneer  of  wild  spring  flowers  is  the  Hepatica,  often  called  liver- 
leaf  or  blue  anemone,  the  thick  evergreen  leaf  of  which  resembles  a  clover 
leaf  in  shape  with  tho.  parts  somewhat  grown  tegetber.  In  favored  sunny 
slopes,  the  flowers  may  often  be  seen  long  before  the  snow  leaves  the 
shady  banks. 

A  few  inconspicuous  weeds  are  in  flower  in  early  April;  indeed,  flowers 
may  be  found  at  any  time  during  the  vnnter  when  there  is  snow  te  cover 
the  ground. 

Alders  and  birches  of  the  swamps  next  open  their  waxy  catkins  of 
flowers.  How  can  they  tell  just  when  it  will  do  to  venture  out?  How  is 
it  that  three,  four,  or  more  unusuallv  warm  days  in  autumn  would  not  set 
them  all  out,  when  they  would  perish?  They  have  descended  from  a  long 
line  of  hardy  ancestors,  the  injudicious  or  tenderest  ones  of  which  have 

Eerished.    Foreign  trees  and  herbs  are  much  more  likely  to  be  deceived 
y  unusual  seasons. 

A  little  later  willows  are  covered  with  downy  spikes,  smooth  as  kittens, 
soon  spreading  to  woo  the  bees  which  seek  the  nectar  and  yellow  pollen. 
The  American  elm,  the  rock  elm,  the  red  elm,  and  the  red  maple  all 
send  forth  flowers  before  hanging  out  their  leaves.  In  swamps  or  low 
grounds,  skunk-cabbage  puts  up  its  fetid  bunch  of  flowers  on  a  fleshy 
stem  as  large  as  one's  thumb.  In  a  few  places  may  be  found  the  colt's- 
foot  from  Europe,  much  resembling  the  dandelion.  On  low  lands  in  some 
portions  of  northern  Michigan,  may  be  seen  the  sweet^cented  colt's-foot. 
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^  Soon  after,  the  spring  beauty  with  pale  rose-colored  flowers  delicately 
lined  with  a  deeper  hue,  shoots  up  its  slender  stem  between  two  narrow, 
thick,  fleshy  leaves.  Its  cup-shaped  flowers  are  nourished  by  a  tuber  as 
large  as  the  end  of  a  lady's  little  finger  which  is  deeply  buried  in  the  rich 
loam  of  the  valley. 

The  mandrake  or  May-apple  is  now  raising  its  buds  which  soon  expand 
like  an  umbrella. 

The  buds  of  beech,  hickory  and  basswood  are  swelling  every  da^  and 
are  soon  too  larg^e  for  their  scaly  coverings.  Two  or  three  species  of 
trillium  are  conspicuous  on  the  hill  side.  They  may  be  best  admired  where 
they  grow,  for  the  odor  of  wilting  trilliums  is  anything  but  agreeable. 

On  dry  land  through  portions  of  the  State,  the  fragrant  sumach,  a  low 
straggling  shrub  is  occasionally  seen,  showing  its  small  yellow  flowers. 
Leatherwood  or  moosewood  is  an  interesting  early  bush,  not  growing 
abundantly  anywhere.  It  has  very  soft  tender  wood,  while  the  bark  is 
very  tough. 

In  shaded  places  may  be  found  a  pale,  juicy  little  flower  about  the  size 
of  your  little  finger  nail,  having  two  long  spurs  or  horns.  It  is  called 
Dutchman's  breeches,  from  a  slight  resemblance  to  those  ancient  gar- 
ments. Another  flower  somewhat  like  it  is  called  squirrel  com,  because 
some  of  the  underground  shoots  look  like  bunches  of  yellow  com. 

About  this  time  watch  for  two  or  more  grassy-looking  plants  called 
sedges,  and  for  the  beautiful  Isopyrum. 

On  little  knolls  at  the  south,  or  more  frequently  at  the  north,  may  be 
found  the  partridge-berry,  occasionally  carrvine  some  of  its  red  berries 
through  the  winter  safe  and  sound  nrom  the  birds,  boys  and  squirrels. 
The  round,  evergreen  leaves  are  about  as  large  as  a  cent  Wintergreens 
with  thick,  bronzed  leaves  and  red  berries  are  attractive  for  ApriL 

North  of  the  middle  portion  of  the  State,  the  trailing  arbutus  or  May- 
flower hides  its  sweet  pink  and  white  flowers  beneath  the  dead  leaves. 
Everyone  admires  this  plant.  Mosses  and  everKreen  ferns  in  shady  places 
attract  unusual  attention  at  this  time  of  year  because  of  their  l>eautiful 
green  color. 

Tooth  wort  and  eardamine,  two  species  of  each,  are  out  with  their  white 
flower&  They  are  cousins  to  the  cabbage,  radish,  turnip,  mustard  and 
horseradish. 

About  this  time  look  for  several  kinds  of  violets;  then  come  the  anem- 
ones, one,  two,  three  of  them,  early,  beautiful,  delicate.  And  here  come 
the  small  white  flowers  of  the  miire-wort,  fringed  all  around  the  edges 
like  a  sweet  little  ni^ht-cap. 

True  to  its  time  the  June-berry  or  service-berry  sends  forth  its  clear 
white  blossoms,  somewhat  like  those  of  a  cherry  tree.  Late  in  the  month 
a  yellow  honevsuckle  appears,  and  the  early  crowfoots,  two  or  three  of 
them,  with  glossy  petals  of  golden  yellow.  A  phlox,  also,  begins  to 
untwist  its  fragrant  petals. 

Along  wet  land,  curled  under  two  dull  green  kidney-shaped  leaves,  may 
be  found  a  purple  flower  hiding  itself  from  view.  It  is  tne  wild  ginger. 
The  dandelion,  a  thrifty  naturalized  foreigner,  is  just  showing  its  yellow 
heads  covered  with  bees.  Let  Higginson  describe  the  next:  "The  felood- 
root  opens,  a  name  of  guilt,  and  a  t3rx)e  of  innocence.  This  fresh  and 
lovely  thing  appears  to  concentrate  all  stains  within  its  ensanguined  root, 
that  it  may  condense  all  purity  in  the  peculiar  whiteness  of  its  petals.  It 
emerges  from  the  ground  with  each  shy  blossom  wrapt  in  its  own  pale- 
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green  leaf,  then  doffs  iiie  cloak  and  spreads  its  long  petals  round  a  group 
of  yellow  stamens.  The  flower  falls  apart  so  early  that  when  in  full  bloom 
it  will  hardly  bear  transportation,  but  with  a  touch  the  stem  stands  naked, 
a  bare  gold  tipped  sceptre  amid  drifts  of  snow." 

With  the  bloodroot  come  the  lily-like  yellow  adder-tongues  (and  the 
rarer  white  one).  The  mints  and  watercresses  are  running  up  their  tender 
shoots  and  are  never  more  attractive  to  the  eye  or  palate.  But  here  comes 
the  first  of  May,  and  to  enumerate  more  flowers  would  be  to  encroach  on 
her  treasures. 

B.    Flowern  of  May, 

We  have  seen  that  almost  any  neighborhood  in  the  southern  half  of  the 
lower  peninsula  will  contain  not  far  from  fifty  plants  which  flower  in 
ApriL  May  finds  many  of  these  still  in  their  prime,  while  others  have 
shed  their  pollen  and  are  ripening  seeds.  In  this  month  over  one  hundred 
species  are  added  to  oui^  list  of  wild  plants  in  flower.  We  do  not  think  it 
necessary  to  attempt  a  complete  list,  but  a  few  seem  to  merit  a  brief 
notice.  Along  the  brooks,  cowslips  are  conspicuous,  and  on  dryer  soil, 
the  columbine.  In  May  appear  the  flowers  of  Sassafras,  two  gooseberries, 
two  or  three  currants,  a  plum,  a  crab  apple,  several  hawthorns,  several 
violets,  an  elder,  Solomon's  seal,  three  ashes  and  several  oaks.  Two 
species  of  orchis,  rather  rare  and  very  curious,  have  beautiful,  fragrant 
flowers.  In  the  same  family  is  the  two-leaved  lady's  slipper  and  another 
that  is' yellow.  Toward  the  close  of  the  month  appear  the  flowers  of  black 
walnut,  butternut,  buttonwood,  some  hickories,  two  raspberries,  three 
blackberries,  a  geranium,  some  potentillas,  and  the  flowering  dogwood,  the 
last  of  which  at  a  distemce  looks  as  though  the  dry  limbs  were  covered 
with  snow.  These  large  white  petaloid  objects,  four  for  each  cluster  of 
inconspicuous  flowers,  are  not  petals  at  all,  but  an  involucre.  These  serve 
to  attract  insects  to  the  small  flowers  between  them. 

C.    FlovyevB  of  Summer  and  Autumn, 

Bv  the  first  of  June  flowers  come  thick  and  fast.  The  special  interest 
on  the  approach  of  spring  has  long  since  passed;  the  work  of  a  busy  sea- 
son on  tne  farm  and  garden,  or  study  in  the  school,  makes  it  difficult  for 
most  people  to  find  time  enough  to  welcome  each  new  arrival. 

In  June  we  find  the  flowers  of  the  pitcher-plant,  the  bass-wood,  the 
cone-bearing  trees  and  a  large  number  of  others,  but  this  is  most  emphat- 
ically the  month  for  roses,  grasses,  and  the  introduced  clovers  of  the  field. 
The  rose  family  is  a  most  valuable  one,  containing  apples,  pears,  quinces, 
medlars,  service  berries,  peaches,  almonds,  apricots,  nectarines,  plums, 
prunes,  cherries,  strawberries,  raspberries  and  blackberries.  It  may  well 
be  called  the  "  fruit "  family. 

The  grass  family  contains  the  cereals,  Indian  com,  wheat,  oats,  barley, 
rye,  rice,  clover,  sorghum,  broom-com,  millet;  also  the  meadow  and  pasture 
grasses,  such  as  Timothy,  red  top,  June  grass,  fowl  meadow-grass,  blue 
joint,  buffalo  grass,  orchard  grass,  meadow  foxtail,  the  fescues,  rye-grass, 
oat-grass,  sweet  vernal,  Bermuda  grass,  and  many  more.  It  also  contains 
sugar  cane  and  the  bamboos.  The  grass  family  is  king  of  the  food-producing 
plants  of  all  the  earth. 

In  June,  along  the  east  side  of  central  Michigan,  may  be  seen  two 
species  of  laurels- (j&TaZmia),  one  of  which  Agassiz  used  to  say  was  the 
neatest  flower  that  grew. 
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In  July,  among  the  hoete  of  plants,  may  be  found  the  flowers  of  many 
of  the  figworts,  including  gerardias;  also  the  mints,  the  sumachs,  the  S£ 
John's- worts,  dogbanes  ana  milkweeds,  and  the  sedges. 

August  and  September  are  noteworthy  for  many  compositae,  including 
asters,  golden-rods  and  wild  sunflowers.  In  this  procession  may  be  seen 
the  lilies  and  water  lilies,  the  lobelias,  and  the  weedy  amaranths, 
euphorbias,  pigweeds  and  polygonums. 

Some  time  in  October  when  we  find  the  closed  and  the  fringed  gentians 
in  their  deep  blue,  and  the  slender  yellow  petals  of  the  witch-hazel,  we 
shall  know  that  the  last  of  the  procession  or  wild  flowers  of  the  year  has 
arrived,  and  that  for  a  long  six  months  we  must  wait  for  the  beginning  of 
another  floral  display. 

PLANTS  INDICATING  A  FERTILE  SOIL. 

Acer  9aocharinum,  Wang.    Sugar  maple,  when  the  wood  is  solid  and  of  fine 

quality. 
Acer  saxicharinum^  Wang.,  yar.  nigrum^  Torr.  k  Gray.    Black  sugar  oMple. 
Adiantum  pedatun^  L.    Maidenhair  Fern. 
Angelica  htrsutOj  MuhL    Angelica. 
Aptoe  tuberoea^  Moenoh.    Wild  Bean.    Ground-nut. 
Ariecema  triphyllum^  Torr.    Indian  Turnip. 
Atplenium  angtatifolium,  Michx.    Spleenwort. 
**         tJiMypteroideSt  Miohz.    Spleenwort. 
Cassia  Ifarttondtco,  L.    Wild  Senna. 
Collinsonia  CanadensiSy  L.    Rich-weed.    Stone-root. 
Cratcegus  Uymentosa^  L.    Hawthorn. 
Dentaria  diphylla,  Michx.    Toothwort.    Pepper-root. 

*^        toctniato,  Muhl.    Toothwort.    Pepper-root. 
Dicentra  Canadensis,  DC.    Sqnirrel  Com. 

**        CucuUaria,  DC.    Dutchman's  Breeches. 
Fraxinus  Americana,  L.    White  Ash. 

*'         quadrangulata,  Michx.    Blue  Ash. 
Hydrastis  Canadensis,  L.    Gk>lden  Seal. 
Hydrophyllum  Canadense,  L.    Waterleaf. 
**  Virginieum,  L.    Waterleaf. 

Juglans  einerea,  Im    Butternut. 

^       nigra,  L.    Black  Walnut 
Menispermum  Canadense,  L.    Moonseed. 
Orchis  spectabilis,  L.    Showy  Orchis. 
Podophyllum  peltatum^  L.    May-Apple.    Mandrake. 
Querciis  «26a,  Xi.    White  Oak.    When  well  grown. 

"       macrocarpa,  Michx.    Bur-Oak. 
Ribes  CynoiUxUi,  L.    Prickly  Gooseberry. 
RtUms  occidentalism  L.    Black  Raspbenj. 
Serophularia  nodosa,  L.,  var.  Marilandtca,  Gray.    Figwort. 
Taraxacum  officinale,  Weber.    Dandelion. 
Tilia  Americana,  L.    Baaswood. 
Ulmus  Americana^  Jm    American  Elm. 

"      racemosa,  Thomas.    Rock  Elm. 
Uvularia  grandiflora.  Smith.    Bellwort. 
Verbena  hastata,  L.    Blue  Vervain. 

When  well  grown  and  of  good  size,  several  other  trees  are  indications  of 
good  soil. 

PLANTS  INDICATING  A  BABBEN  SOIL. 

For  these,  the  rea<^r  is  referred  to  the  list  of  plants  found  on  the  Jack- 
pine  plains. 
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TREES   VALUABLE  FO^  TIMBEB. 

The  following  list  contains  the  names  of  sixty-five  species  and  varieties 
of  native  woody  plants  large  enough  to  be  called  trdea  All  attempts  to 
arrange  them  according  to  value  have  utterly  failed.  One  kind  of  tree  is 
most  useful  for  one  purpose,  and  another  kind  for  another  purpose.  For 
example,  the  relative  abundance  of  the  fine  trees  of  any  species  has  much 
to  do  with  their  usefulness.  Chestnut,  red  cedar,  and  black  walnut  are 
three  very  useful  kinds  of  timber,  but  the  trees  are  now  scarce  in  Michi- 
gan. Among  the  highest  for  general  purposes  come  white  pine,  white 
oak,  sugar  maple,  and  white  ash. 

Abies  bdUamea,  Miller.    Balsam.    Balm-of-Gilead  Fir. 
Acer  dasifcarpum^  Ehrh.    White  or  Silver  Maple. 
"    rubrum^  L,    Red  Maple. 
'*    aaecliarinumy  Wang.    Sugar  Maple. 

^  **  Wang.,  var.  nigrum,  Torr.  &  Gray.    Black  Sugar  Maple. 

uEsculus  glabra,  Willd.    Fetid  or  Ohio  Buokeye, 
Amelanchier  Oanaderms,  Torr.  k  Qray.    Shad-Bush.  June-Berry. 
Betulalenta,  Jj.    Cherry  Birch.    Sweet  B.   Black  B. 
'*      lutea,  Miohx.  f.    Yellow  or  Qray  Birch. 
^      "papyrtferay  Marshall.    Paper  or  Canoe  Birch. 
Carpinua  CaroUniana,  Walt    Blue  Beech. 
Carya  cUba,  Nutt.    Shell-bark  Hickory. 
"       amara,  Nutt.    Bitter-nut. 
'*       mierocarpa,  Nutt    Small  fruited  Hickory. 
*^       stdcata,  Nutt    Eang-nut.    Big  Shell-bark  Hickory. 
**       tomentosa,  Nutt    Mocker-nut 
Castanea  sativa,  Mill.,  var.  Americana,  Gray.    Chestnut 
Celtis  occidentalia,  L.    Hackberry. 
ComiM  florida,  Jm    Flowering  EKogwood. 
Cratcegus  coccinea^  L.,  var.  mollis,  Torr.  &  Gray.    Hawthorn. 
Fagus  fermginea^  Ait    Americao  Beech. 

Fraxinus  Americana,  Im    White  Ash.  ' 

^        pubescens,  Lam.    Red  Ash. 
**        quadrangulata,  Michx.    Blue  Ash. 
*'        sambucifolia,  Lam.    Bl^k  Ash. 
*'        viridis,  Michx.    Green  Ash. 
Oleditschia  triacanthos^  L.    Honey-Locust. 
Oymnocladtis  Canadensis,  Lam.    Kmitucky  Coffee-tree. 
Juglans  einerea,  L.    Butternut 

'*       nigra,  L.    Black  Walnut 
Juniperus  Virginiana.  L.    Red  Cedar. 
Larix  Americana,  Micnx.    Tamarack.    Am.  Larch. 
Liriodendron  Tulipifera,  L.    Tulip-tree.    Whitewood. 
«  Moras  rubra,  L.    Red  Mulberry. 
Negundo  aceroides,  Moench.    Box-Elder.    Ash-leaved  Maple. 
Nyssa  sylvatica.  Marsh.    Pepperidge.    Tupelo.    Black  or  Sour  Gum. 
Ostrya  Virginica^  Willd.    Ironwocd.    Hop-Hornbeam. 
Picea  alba^  Link.    White  Spruce. 
"      ntgro.  Link.    Black  Spruce. 
Pinus  Banksiana,  Lambert    Jack  or  Scrub  Pine. 
**      resinosa.  Ait.    Norway  or  Red  Pine. 
«      Strobus,  Ij.    White  Pine. 
PUttanus  ocddentalis,  L.    Button  wood.    Sycamore. 
Populus  balsamifera,  L.    Balsam  Poplar. 

"         grandidentata,  Michx.    Large-toothed  Aspen, 
**         monilifera.  Ait.    Cotton-wood. 
**         tremuloides,  Michx.    American  Aspen. 
Prunus  serotina,  Ehrh.   Black  Cherry. 
Pyrus  Americana^  DC.    American  Mountain- Ash. 
Quercus  alba,  L.    White  Oak. 

"       Mcotor,  Willd.    Swamp  White  Oak. 
"       coccinea,  Wang.    Scarlet  Oak. 
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QitercuB  tinctoricL,  Bartram.    Black  Oak. 

**       maerocarpcLj  Michx.    Bur  Oak. 

**       Muhlenbergii,  Engelm.    CheetDut-Oak. 

"       rubra,  U    Ked  Oak. 
Salix  amygdcUoidea,  Anders.    Willow. 

'*      nigra,  Marsh.    Black  Willow. 
Sassafras  officinale,  Nees.    Sassafras. 
Thuya  occidentalism  L.    White  Cedar.    Arbor  Vitse. 
Tilia  Americana^  L.    Basswood.    Linden. 
Tsuga  Canadensis,  Carr.    Hemlock. 
Ulmus  Americana,  L.    American  Elm. 

**     fulva,  Miohx,    Red  Elm.    Slippery  Elm. 

"      racemosa,  Thomas.    Rock  Elm. 

THE   BEST  KINDS  OF  TIMBER  FOB   FIBEWOOD. 

The  most  prominent  and  best  known  aret 

Acer  saccharinum,  Wang.    Sugar  Maple. 

**  "  "        var.  nigrum,  Torr.  &  Gray.    Black  Sugar  Maple. 

Fagus  ferruginea,  Ait.    Beech. 

In  some  regions  one  or  more  of  the  five  kinds  of  hickories  are  employed. 
Ironwood  is  very  valuable,  though  the  trees  are  small.  All  sorts  of  trees 
common  in  a  neighborhood  are  more  or  less  used  for  fuel.  The  heavier 
the  wood,  when  seasoned,  the  more  valuable  it  is  for  fuel 

THE  MOST  DUBABLE  KINDS  OF  TIMBBB  FOB  POSTS  OB  SILLS. 

Castanea  sativa.  Mill.,  var.  Americana,  Gray.    Cheatnut. 
Fraxinus  qucuirangulata,  Michx.    Blue  Ash. 
Juglans  nigra,  L.    Black  Walnut. 
Juniperus  Virginiana,  L.    Red  Cedar. 
Larix  Americana,  Michx.    Tamarack. 
Morus  rubra,  Lu  Red  Mulberry. 
Prunus  serotina,  Ehrh.    Black  Cherry. 
Quercus  alba,  L.    White  Oak. 

"      Wcotor,  Willd.    Swamp  White  Oak. 

"      macrocarpa,  Michx.    Bur  Oak. 

**      Muhlenbergii,  Engelm.    Gheatnut-oak. 
Thuya  occidentcUis,  L.    white  Cedar. 
Tsuga  Canadensis,  Carr.    Hemlock. 

In  market^  white  oak,  swamp  white  oak  and  chestnut-oak  are  usually 
indiscriminately  called  *'  white  oak,'^  although  swamp  white  oak  is  generally 
tougher  and  more  durable  than  white  oak.  For  posts,  red  cedar  is  the  best, 
but  too  scarce  to  find  its  way  into  the  market.  JPor  railroad  ties  the  oaks 
above  named  are  much  employed,  with  some  use  of  red  oak  and  black  oak, 
hemlock,  white  cedar  and  black  ash.  Poles  for  telegraphs,  telephones  and 
electric  lights  consist  almost  entirely  of  white  cedar.  For  piles,  oak  and 
Norway  pine  are.  the  favorites.  White  pine  logs  are  bored,  hooped  with 
steel  and  tarred,  and  then  used  for  water  pipes  below  ground.  White 
pine,  whitewood,  and  tamarack  are  bored  for  pump  logs. 

FAVORITE  KINDS  OF  TIMBEB   FOB  THE  CABINET  MAKEB. 

Black  walnut,  black  cherry,  and  curly  maple  are  the  oldest  favorites, 
while  closely  following  them  come  white  ash,  black  ash,  butternut,  white 
oak,  rend  oak,  and  black  oak.  More  recently  yellow  birch  has  been  much 
employed,  and  still  later  American  elm  and  sycamore.     Nearly  all  of  the 
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above  are  employed  as  veneers,  mostly  made  by  steaming  and  catting  into 
thin  sheets  as  the  log  is  made  to  revolve  on  its  axis.  Knots  or  burls  of  several 
trees  are  mnch  sought  for  to  be  made  into  veneers.  Trees  of  walnut, 
ash'or  maple  with  wavy  like  patches  or  blisters  are  valuable  for  veneers. 

The  species  of  our  native  trees  above  named  are  most  used  for  the 
exterior  or  fronts  of  furniture,  for  finishing  the  interior  of  fine  dwellings, 
and  for  railway  cars,  but  the  timber  of  a  very  large  number  of  other 
species  is  employed  for  furniture  which  is  covered  with  paint  or  for  those 
parts  not  exposed  to  view. 

No  one^  so  far  as  our  knowledge  extends,  has  yet  taken  the  pains  to 
employ  the  wood  of  some  of  our  rarest  trees  and  shrubs  for  the  purposes 
noticed  under  the  last  heading. 

For  beauty  and  originality,  we  call  especial  attention  to  red 'maple, 
coflfee-tree,  honey-locuS,  large  hawthorn,  June-berry,  dogwood,  sassafras, 
red  elm,  hackberry,  mulberry,  ironwood,  red  cedar,  papaw,  prickly  ash  and 
staghom  sumach.  , 

TIMBEB   FOB  FARM   IMPLEMENTS. 

Chief  among  the  timbers  valuable  for  this  purpose,  come  white  ash, 
white  and  swamp-white  oak,  three  or  more  species  of  hickory,  rock  elm, 
sugar  maple,  black  maple,  and  Norway  pine;  while,  for  certain  portions, 
basswood,  whitewood,  white  pine,  and  a  few  others  are  much  employed. 

TIMBER  VALUABLE  FOB  LABGE  OB  SMALL  BOATS. 

White  oak  and  swamp-white  oak  and  chestnut-oak  are  almost  the  only 
timbers  used  where  hardwood  is  needed  and  where  it  is  more  or  less 
exposed  to  moisture.  For  certain  places  tamarack  is  employed.  Where 
solidity  is  not  especially  required,  white  cedar  is  employed  if  the  timber 
be  much  exposed  to  water.  For  the  upper  and  interior  portions,  all  kinds 
of  timber  are  employed  which  are  mentioned  as  suitable  for  cabinet  work. 

KINDS  OF  TIMBEB  MOST  EMPLOYED  FOB  BOXES,  BASKETS  AND  BABBELS. 

Boxes  for  holding  dry  goods  and  the  like  are  often  made  of  white  pine 
or  any  other  light  timber,  such  as  basswood  or  American  elm. 

For  cheese  boxes,  peck  measures,  etc.,  American  elm  is  steamed  and 
cut  into  the  right  shape. 

For  berry  ^xes  whitewood  is  the  favorite,  when  steamed  and  cut  into 
ve^  thin  sheets. 

For  baskets  and  bottoming  cheap  chairs,  black  ash  was  formerly  almost 
exclusively  employed.  White  oak  was  also  used  in  like  manner  for  stout 
baskets,  and  the  twigs  of  willow  were  sometimes  called  into  use.  More 
recently  '*  bushel  baskets,"  market  baskets  and  peach  baskets  have  mostly 
been  made  of  thin  strips  cut  after  steaming,  from  American  elm,  white^ 
wood,  beech,  birch,  basswood  or  several  other  kinds  of  timber. 

Barrels  for  liquids  and  fiour  are  mostly  made  of  oak,  almost  any  kind  if 
sound;  for  salt  barrels  and  wash-tubs,  white  pine  is  employed;  for  butter, 
white  ash  is  selected  as  it  imparts  no  disagreeable  flavor. 

Basswood  is  much  used  for  heading.  For  barrel  hoops  thrifty  young 
trees  of  hickory,  bittemut,  white  oak,  and  white  ash  are  the  favorites,  while 
American  elm  is  now  extensively  employed,  the  pieces  bein§  cut  and 
shaped  properly  while  the  timber  of  large  logs  is  steamed  till  it  is  soft  and 
spongy. 
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TIMBEB  FOB    PAPER   PULP. 


For  this  purpose  the  clean  logs  of  aspen,  cottonwood,  black  or  white 
spruce  and  balsam  fir  are  employed.  Tamarack  is  good  only  the  paper  is 
not  very  white.  More  recently  several  other  kindsi  of  timber  have  been 
employed  with  succesa 

TREES   FOR   SUGAR. 

Probably  no  experimenters  will  ever  find  a  method  of  profitably  making 
syrup  or  sugar  from  the  sap  of  any  other  of  our  native  trees  than  sugar  or 
rock  maple,  black  maple,  and  in  some  cases  from  red  jnaple,  and  possibly 
from  box  elder. 

TREES  AND  SHRUBS  BEST  SUITED  FOR  SCREENS  OR  WIND-BREAKS. 

For  this  purpose,  evergreens  are  mostly  employed.  Mixed  with  ever- 
greens or  planted  by  themselves  in  dense  rows  or  groups  many  deciduous- 
leaved  trees  and  shrubs  are  useful.  Young  white  oaks  and  beeches  hold 
many  of  their  leaves  during  winter  and  make  a  very  good  screen,  but  they 
are  unsightly  at  such  times.  The  following  are  the  common  names  of  our 
best  evergreens: 

Norway  pine,  where  not  too  near  the  dwellings,  though  the  tree  is  a  little  ooarse. 
Red  cedar,  grows  rather  slowly  and  becomes  brown  in  winter. 

White  cedar,  makes  a  dense  though  somewhat  slow  growth,  and  is  a  general  favorite. 
White  pine,  one  of  the  very  best.    It  may  be  cut  back  if  desired,  thus  keeping  the 
trees  denser  and  more  stocky. 
White  spruce.    Very  good. 

We  enumerate  some  of  the  best  deciduous-leaved  trees: 

American  elm.  Black  maple,  Pepperidge,  Silver  maple. 

Aspen,  Black  oak,  Rm  maple.  Sugar  maple, 

Basswood,  Box  elder,  Sassafras,  Tulip  tree. 

Beech,  Mulberry,  Scarlet  oak.  White  oak. 
Black  cherry. 

In  selecting  shrubs  to  mix  with  trees,  there  is  no  danger  of  going  amiss. 
Each  possesses  some  peculiar  merit. 

Alders,  for  moist  land,  EUders,  Mountain  ash,  Virginia  creeper, 

Bladdemut,  Grape  vines,  Mountam  maple.  Wild  crab, 

Bittersweet,  Hazels,  Prickly  ash.  Wild  plum. 

Blue  beech.  Hawthorns,  Service  berry.  Willows, 

Choke  cherry.  Honeysuckles,  Sumachs,  Witch  hazel. 

Dogwoods,  Judas  tree,  Viburnums, 

SOME  OP  OUB  WILD  FRUITS  AND  NUTS,  WITH  SUGGESTIONS  CONCERNING 

THEIR  IMPROVEMENT. 

Considering  the  comparatively  short  length  of  time  that  North  America 
has  been  inhabited  by  civilized  people,  the  improvement  and  general  culti- 
vation of  so  larfi;e  a  number  of  native  fruits  seems  (][uite  wonderful  This 
list  includes  all  of  our  blackberries  and  dewberries,  most  of  our  goose- 
berries, all  the  hardy  grapes,  grown  in  climates  like  our  own,  all  of  our 
red  and  yellow  plums,  all  of  the  best  red  raspberries  and  black  raspberries 
and  all  the  most  valuable  strawberries.  All  of  our  cultivated  red  or  white 
65 
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currants  have  descended  from  a  small  red  currant  found  in  Europe  which 
is  thought  to  be  identical  with  'one  found  in  wet  places  in  northern 
Michigan. 

Although  the  improvements  in  fruits  have  been  much  greater  during 
the  past  two  hundred  or  three  hundred  years,  than  during  any  corresx)ond- 
ing  period  of  the  world's  kistory,  we  cannot  help  wondering  what  grand 
results  might  have  been  attained  had  these  experiments  been  continued  in 
North  America  through  2,000-4,000  years. 

The  advantages  of  experimenting  with  native  instead  of  with  foreign 
plants  is  shown  bjr  the  mere  fact  that  they  are  already  adapted  to  our 
climate.  Much  time  has  been  lost  in  making  unsuccessful  attempts  to 
acclimatize  or  to  improve  foreign  fruits. 

We  know  of  no  attempts  in  this  country  to  raise  seedlings  by  tens  of 
thousands  such  as  could  now  be  well  undertaken  by  almost  any  of  our 
experiment  stations.  The  great  increase  of  numbers  would  increase  the 
probability  of  sooner  obtaining  the  improvements  sought  for.  In  case  of 
apples,  pears  and  quinces  this  subject  has  received  too  little  attention,  but 
with  strawberries  and  some  of  the  others  requiring  little  time  for  finding 
the  results,  more  experiments  have  been  made.  The  often  repeated  rec- 
ommendations of  the  late  President  Wilder  in  his  addresses  to  members  of 
the  American  Pomological  Society  were:  "Plant  the  most  mature  and 
perfect  seeds  of  the  most  hardy,  vigorous  and  valuable  varieties;  and  as  a 
shorter  process,  ensuring  more  certain  and  happy  results,  cross  or  hybridize 
your  best  fruits." 

In  this  connection,  we  consider  ourselves  very  fortunate  in  being  able  to 
reproduce  portions  of  a  most  admirable  essay  which  appeared  in  the  pro- 
ceedings or  the  American  Pomological  Society  in  1873.  It  was  written  by 
the  late  Dr.  Asa  Gray  and  has  been  greatly  admired  by  the  comparatively 
small  number  who  have  read  it: 

"  It  would  be  curious  to  speculate  as  to  what  our  pomology  would  have 
been  if  the  civilization  from  which  it,  and  we  ourselves,  have  sprung,  had 
had  its  birthplace  along  the  southern  shores  of  our  great  lakes,  the  north- 
em  shores  of  the  Gulf  of  Mexico,  and  the  intervening  Mississippi,  instead 
of  the  Levant,  Mesopotamia  and  the  Nile,  and  our  old  world  had  been 
open  to  us  as  a  new  world,  less  than  four  hundred  years  old. 

"Seemingly,  we  should  not  have  as  CTeat  a  variety  of  choice  fruits  as 
we  have  now,  and  they  would  mostly  have  been  different,  but  probably 
neither  scanty  nor  poor.  In  grapes  at  least  we  should  have  been  gainera 
Our  five  or  six  available  species,  of  which  we  are  now  just  be^nning  to 
know  the  capabilities,  would  have  given  us  at  least  as  many  choice  sorts 
and  as  wide  a  diversity  as  we  now  have  of  pears;  while  pears  would  be  a 
recent  acquisition,  somewhat  as  our  American  grapes  now  are.  Our  apples 
would  have  been  developed  from  Pyrus  coronaria,  and  might  have 
equaled  anything  we  actually  possess  from  Pyrus  malus  in  flavor  thoug^h 
perhaps  not  in  variety,  if  it  be  true,  as  Karl  Koch  supposes,  that  the 
apples  of  the  orchards  are  from  three  or  four  species.  At  least  one  of  our 
hawthorns,  Cratcegus  tomentosa^  in  some  varieties,  beXrs  a  large  and  deli- 
cately flavored  fruit,  evidently  capable  of  increase  in  size;  it  might  have 
been  in  the  front  rank  of  pomaceous  fruits.  In  a  smaller  way  our  service- 
berry  would  have  been  turned  to  good  account;  our  plums  would  have 
been  the  progeny  of  the  Chicasa,  the  beach  plum,  and  our  wild  red  and 
yellow  Prunus  Americana,  which  have  already  shown  great  capacity  for 
improvement;  our  cherries  might  have  been  as  well  flavored,  but  probably 
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not  so  large  as  they  now  are.  But  instead  of  peaches  and  figs  we  should 
be  discussing  manifold  and  most  luscious  varieties  of  persimmon  and 
papaw,  the  former  probably  equal  to  the  kaki  just  acquired  from  the  far 
east  As  to  strawberries,  gooseberries,  and  currants,  we  should  have  lost 
nothing  and  gained  something,  as  we  possess  several  species  besides  the 
European  types  themselves;  as  to  blackberries  and  raspberries  we  should 
have  been  better  off  than  now,  by  the  earlier  development  and  diversifica- 
tion of  our  indigenous  species.  And  we  might  have  had  all  of  our  finest 
strawberries  a  thousand  or  more  years  ago,  these  having  come  from  our 
American  types,  Fragaria  Virginiana  with  its  varieties  (which  as  well 
as  the  old  world,  F.  veaca,  occurs  all  across  the  continent),  and  F.  Chilenais, 
which  ascends  the  Pacific  coast  to  Oregon." 

Had  civilization  had  its  birthplace  in^  America,  Dr.  Gray  believes  **our 
ground-nut  {Apios  tuberosa)  would  have  been  the  first  developed  esculent 
tuber,  and  would  probably  have  held  its  place  in  the  first  rank  along  with 
potatoes  and  sweet  potatoes  of  later  acquisition. 

''Among  the  causes  and  circumstances  which  have  given  to  the  fruits  of 
Amperate  climates  of  the  old  world  their  pre-eminence,  opportunity  is 
one.  How  many  potential  fruits  of  value  lie  undeveloped  in  this  country 
we  know  not,  and  shall  never  know.  They  have  lost  their  opportunity. 
Necessity,  which  is  the  mother  of  pomology  as  well  as  of  other  inventions, 
has  been  fully  supplied  out  of  other  accessible,  and  in  some  cases,  no 
doubt  originally,  bettei;  materials. 

"There  are  some,  however,  for  which  evidently  *a  good  time  is  coming.' 
Of  these,  our  wild  grapes  are  foremost.  They  have  such  a  start  already, 
and  seedlings,  whether  from  crosses  or  otherwise,  can  be  produced  and 
selected  and  reproduced  in  so  short  a  space  of  time,  that  they  will  probably 
have  achieved  their  position  when  the  American  Pomological  Society 
holds  its  centennial  celebration. 

"Blackberries  from  Rubus  villostiSy  are  in  a  similar  case;  and  if  due 
attention  be  paid  to  the  low  blackberry  or  dewberry,  and  to  the  sand 
blackberry  of  New  Jersey  and  farther  south,  the  foundation  for  a  greater 
diversity  of  excellent  sorts  will  be  laid. 

"As  to  cranberries,  already  an  important  staple,  increase  of  size  and 
abundance  of  production  are  all  that  are  to  be  expected.  'It  is  easier  to 
bring  about  improvements  in  the  direction  of  sweetness  than  in  that  of 
aciditjr.  Huckleberries,  also,  have  probably  nearly  reached  their  perfection 
unassisted. 

"  A  few  wild  fruits  may  be  mentioned  which  manifestly  have  great  capa- 
bilities, that  may  or  may  not  be  developed  in  the  future.  The  leading 
instances  in  my  mind  are  the  persimmon  and  the  papaw.  The, papaw  is 
wholly  distinct  from  any  other  fruits  we  possess  of  temperate  climates. 
The  custard  apples  of  the  West  Indies  give  some  idea  of  what  might  be 
made  of  our  papaw,  when  ameliorated  by  cultivation  and  close  selection 
from  several  generations. 

"  Our  American  plums,  already  mentioned,  have  for  many  years  been  in 
some  sort  of  cultivation,  and  have  improved  upon  the  wild  forms;  but  I 
suppose  they  have  not  been  systematically  attended  to.  Their  extreme 
liability  to  black  knot  and  other  attacks  renders  them,  for  the  present, 
unpromising. 

"  Finally,  if  pomology  includes  nuts,  there  is  a  promising  field  uncul- 
tivated. Our  wild  chestnuts  are  sweeter  than  those  of  the  old  world;  it 
would  be  well  to  try  whether  races  might  not  be  developed  with  the  nuts 
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as  large  as  marrows  or  Spanish  chestnuts,  and  without  diminution  of 
flavor.  If  we  were  not  too  easily  satisfied  with  a  mere  choice  among  spon- 
taneous hickory  nuts,  we  might  have  much  better  and  thinner  shelled 
ones.  Varying  as  they  do  excessively  in  the  thickness  of  the  shell  and  in 
the  size  and  flavor  of  the  kernel,  they  are  inviting  your  attention,  and 
promising  to  reward  your  care.  The  butternuts  and  black  walnuts  are 
waiting  to  have  their  excess  of  oil  turned  into  farinaceous  and  sugary 
matter,  and  their  shells  thinned  and  smoothed  by  continued  goodbreecfing; 
when  they  will  much  surpass  the  European  walnut. 

''All  this  requires  time,  almost  unlimited  time;  but  it  is  not  for  those 
who  are  enjoying  the  fruits  which  it  has  taken  thousands  of  years  to  per- 
fect, to  refrain  from  the  good  work  which  is  to  increase  the  enjoyments  of 
far  future  generations." 

LIST  OF  WILD   {-BUITS,  NUTS,  ETC. 

Amelanchier  Canadensis^  Torr.  &  Grliy,  and  varieties.    Service-berry. 

Asimina  trilohay  Dunal.    Papaw. 

Carya  albOy  Nutt    Shell-bark  Hickory.  * 

"       aulcatat  Nutt.    Large  Shell-bark  Hickory.    King-nut 
Castanea  sativa,  MilL,  var.  Americana,  Gray.    American  Chestnut 
Corylus  Americana^  Walt.    American  Hazel-nut 

**       roatrata^  Ait.    Beaked  Hazel-nut. 
Fagusferruginea,  Ait    Beech. 
Fragaria  vesca^  L.    Alpine  Strawberry. 

"         Virginiana,  Mill.    American  Strawberry. 
"  "  **       var.  lUinoensis,  Gray.    Wild  Strawberry. 

Oayhiaaacia  resinosa^  Torr.  &  Gray.    Black  Huckleberry. 
Juglans  cinerea,  K    Butternut 

"       nigra,  L.    Black  Walnut 
Morua  rubra,  L.    Red  Mulberry. 
Podophyllum  peltatum,  L.    May-Apple.    Mandrake. 
Prunu^  Americana,  Marshall.    Wild  Red  and  Yellow  Plum. 

"       pumila,  L.    Sand  Cherry. 
Pyrua  coronaria,  K    American  Crab-apple. 
Bibea  Cynoabati,  L.    Prickly  Gooseberry, 
"     floHdum^  L'Her.    Black  Currant. 
*      oscyacanthoidea,  L.    Smooth  Wild  Gooseberry. 
**      rubrum,  L.,  var.  aubglanduloaum,  Maxim.    Red  Currant 
Rubua  Canadenaia,  L.    Dewberry, 
"       occidentalia,  K    Black-cap  Raspberry. 
"       atrigoaua,  Michx.    Wild  Red  Raspberry. 
**       villoaua,  Ait    Blackberry. 
Vaceinium  Canadenae,  Kalm.    Canada  Blueberry. 
"        coryniboaum,  L.    Swamp-Blueberry. 
"        macrocarpon.  Ait    American  Cranberry. 
"        Pennsylvanicum,  Lam.    Dwarf  Early  Blueberry. 
"        vacUlana,  Solander.    Low  Blueberry. 
Vitia  bicolor,  LeConte.    Summer  Grape. 

"     riparia,  Michx.    Frost  Grape. 
Zizania  aquatica,  L.    Wild  Rice. 

NATIVE  FORAGE  PLANTS. 

•  The  native  grasses  while  young,  from  early  spring  to  winter,  withont 
exception,  furnish  a  tender  bite  which  is  very  acceptable  to  all  sorts  of 
horses,  cattle,  sheep,  and  even  swine  and  poultry.  Most  of  the  native 
grasses  (about  115  in  number)  grow  in  isolated  bunches,  more  or  less  fre- 
quent, and  furnish  but  little  food,  while  a  considerable  portion  soon 
become  unpalatable  as  the  summer  approaches.  The  most  important 
native  grasses  for  pasture  or  meadow  are  found  in  open  places  and  are: 
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June  grass,  fowl  meadow-grass,  and  several  other  species  of  Poa  which 
have  no  well-known  common  name;  several  manna-grasses  {Olyceria)\  a 
few  small  fescues,  two  or  three  Eatonias;  bine-joint,  two  or  three  small 
redtops,  and  several  species  of  Muhlenberg's  grass,  two  or  three  kinds  of 
mountain  rice,  reed-grass,  two  beard-grasses,  and  several  panic-grasses. 
The  following,  though  quickly  and  thoroughly  disseminated,  are  not  native 
to  our  State:  Barn-yard  grass,  crab-grass,  foxtail  or  pigeon-grass,  sweet 
vemal-grass,  Timothy,  meadow  foxtail,  the  larger  redtop  so  popular  for  low 
lands,  tall  oat-grass,  orchard  grass,  tall  ^scue,  perennial  rye-grass, 
quick-grass. 

Besides  the  true  grasses,  there  are  about  one  hundred  and  eighty  species 
of  grass-like  plants  mostly  found  on  marshes,  which  are  called  sedges. 
They  are  mostly  confounded  with  the  grasses  except  by  the  botanist  In 
addition  to  these  are  some  twenty-five  other  narrow-leaved  and  grass- 
like plants  known  as  rushes  which  furnish  more  or  less  herbage.  Many 
of  the  sedges  and  rushes  make  hay  of  fair  quality  when  cut  early  before 
thOT  become  harsh  and  woody. 

On  the  Jack-pine  plains  and  in  many  other  portions  of  the  sandy  stump- 
lands  in  the  northern  counties  are  two  species  of  sedges  found  abundantly 
on  dry  land.  These  are  Car  ex  Pennsylvanica,  Lam.,  and  C.  umbellalay 
var.  vitina,  Dewey;  they  are  popularly  called  grasses  by  the  residents  of 
those  counties.  Inquiries  have  frequently  been  made  concerning  the 
name,  and  statements  made  to  the  effect  that  the^  were  very  nutritious 
and  that  cattle  got  fat  on  them  early  in  the  spring.  So  far  as  we  have 
observed,  cattle  prefer  something  else  as  it  starts  in  spring,  thus  leaving 
the  sedges  untouched  to  grow  all  summer  and  remain  green  under  the 
snow  till  the  following  spring.  In  spring  the  cattle  eagerly  devour  the 
last  year's  growth  of  the  sedges  and  thrive  on  ii  This  is  but  another 
evidence  that  the  quality  of  the  fodder  is  not  of  so  great  importance, 
provided  animals  can  get  enough  of  it,  and  can  be  induced  to  eat  ii 

Besides  the  native  grasses,  sedges  and  rushes  there  are  ^reat  numbers  of 
other  herbaceous  plants,  usually  one  here  and  there  which  are  eaten  by 
hungry  stock.  Leaves  and  the  tender  growth  of  shrubs  and  young  trees  are 
often  eaten  in  great  quantities,  and  in  times  of  scarcity  cattle  get  astride  of 
young  trees  bending  down  the  tops  so  as  to  reach  the  leaves  and  twigs 
Sheep  eat  the  greatest  variety  of  plants  and  thus  where  they  feed  closely 
are  valuable  aids  in  the  clearing  of  a  new  country.  Thev  eat  briars,  elders 
and  sprouts  of  stumps,  but  will  leave  some  things  which  they  do  not  like. 
The  weeds  that  are  tnus  left  have  an  excellent  chance  to  spread  and  in 
time  occupy  much  of  the  ground  once  covered  by  the  nutritious  and  edible 
plants  which  have  been  removed.  Here  we  see  one  of  the  most  excellent 
reasons  for  the  interference  of  man  in  removing  the  weeds  and  in  encour- 
aging the  introduction  of  the  more  valuable  fodder  plants.  While  these 
early  native  i)astures  and  meadows  are  of  incalculable  value  to  the  pioneer, 
without  some  care  they  soon  deteriorate. 

In  times  of  great  scarcity  of  feed  in  a  new  country,  farmers  used  to  fell 
trees  that  cattle  might  eat  the  twigs,  or  "  browse,"  which  contain  much 
starch  and  protoplasm  stored  away  by  the  trees  ready  to  be  used  in  giving 
the  young  growth  a  start  on  the  approach  of  warm  weather. 

Michigan  has  no  native  species  of  clover. 
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NATIVE   BEE  PLANTS. 

In  Michigan  there  is  a  very  large  number  of  plants  which  furnish  a 
good  quality  of  honey.  If  the  species  is  abundant  in  any  region,  it  usually 
becomes  known  to  the  apiarist  as  a  good  bee  plant;  if  not  abundant  it  very 
likely  fails  to  attract  attention.  A  plant  may  be  rare  or  important  in  one 
region  and  abundant  in  another.  In  autumn,  asters  and  golden  rods  are 
known  as  excellent  bee  plants,  because  some  few  of  the  many  species  in 
the  State  are  plentiful  in  nearly  every  neighborhood,  but  the  same  sorts 
of  asters  or  golden  rods  do  not  everywhere  throughout  the  State  furnish  a 
great  amount  of  the  honey.  As  a  rule,  those  plants  which  produce  odor- 
ous or  showy  flowers  afford  honey  and  will  be  visited  by  honey  bees  unless 
the  flower  is  of  a  shape  which  makes  it  impossible  for  the  bee  to  reach  the 
food. 

Probably  in  the  State  there  are  of  native  plants,  introduced  weeds  and 
field  crops,  a  thousand  species  which  furnish  excellent  food  for  bees.  This 
is  nearly  one  hundred  times  as  many  as  the  bee  keeper  has  in  mind, 
unless  he  has  given  unusual  attention  to  the  subject. 

Our  open  low  lands  furnish  a  large  proportion  of  the  bee  pasture;  the 
forests  some;  the  weeds  and  some  of  the  field,  garden  and  orchard  crops  a 
fair  amount.  Extremely  dry  or  very  wet  weather  are  both  unfavorable  to 
the  yield  of  honey.  Drainage  of  the  swamps  and  the  clearing  of  waste 
places  are  unfavorable  to  the  interests  of  the  bee  keeper. 

As  the  botanist  now  looks  at  the  subject,  colors  and  odors  are  mere 
advertisements  to  call  the  attention  of  insects  to  the  rich  supplies  of  food 
in  store  for  them.  It  may  be  said  that  the  honey  is  there  for  the  bees, 
but  primarily  it  is  there  for  the  good  of  the  plant,  secondarily  for  the 
good  of  the  insect.  Had  good  old  Dr.  Watts  lived  in  our  day,  he  would 
have  no  doubt  written  his  familiar  verse  in  this  way: 

How  doth  the  little  busy  bee 

Improve  each  shining  hour? 
By  carrying  pollen  day  by  day 

To  fertilize  each  flower. 

NATIVE    PLANTS    FOR    THE    PROTECTION   OP   HILLSIDES,    EMBANKMENTS    AND 

DRIFTING    SANDS. 

The  following,  so  far  as  we  know,  are  the  most  valuable: 

Agropyrum  repens,  Beauv.  Quick-  or  Quack-Grass.  Well  naturalized  from  Europe. 
Ammophila  arundinacea,  Host.    Sea  Sand-Reed. 
Apocynum  androscemifolium^  L.    Spreading  Dogbane. 

"       cannabinum^  L.    Indian  Hemp. 
Calamagrostis  longifolia^  Hook.    Dogwood. 
Carex  stccata,  Dewey.    Sedge. 
Comus  altemifolia,  L.    Dogwood. 

"        Baileyi,  Coult.  &  Evans.    Dogwood. 

"        strictOj  Lam. 

"       sertcea,  L,    Silky  Cornel, 

"        stolonifera,  Miohx.    Red-osier  Dogwood. 
Elymus  Canadensis,  L.    Wild  Rye. 
Poa  pratensis,  L.    June  Grass. 
Populus  balsamifera,  L.    Balsam  Poplar. 
"       moniliferay  Ait.    CJotton-wood. 
"       tremuloidesy  Michx.    Aspen. 
Rubus  strigosuSy  Michx.    Red  Raspberry. 
Salix,    Any  of  our  native  species  growing  near  by. 
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Sambticus  Canadensis,  L.    Elder. 

*'  racemosa,  it.    Elder. 

Spartina  eynosuroides,  Willd.    Cord-Grass. 
Viburnum.    Any  of  our  native  species  near  at  hand. 

PLANTS  FOB  CARP  PONDS. 

Elodea  Ctznoclefms.  Miohx.    Water- weed. 
V  QlyceHa  JluitanSy  K.  Br,    Manna-Grass. 
Lemna  minor,  L.    Duokweed. 

"       trisulca^  K    Duckweed. 
Potamx)geton,    Any  of  our  numerous  species.    Pond  weed. 
Ranunculus  aqu^tilis,  L.,  and  its  varieties.    Water-Crowfoot. 

**  mnltifldus,  Pursh.    Water-Crowfoot 

Sagittaria  variabilis,  Engelm.    Arrow-head. 
Spirodela  polyrrhiza,  ScUeid.    Duckweed. 
Spirogyra.    Several  species.    Pond  Scum. 
VallisTieria  spiralis,  Im    Eel-grass. 
Vaucheria.    Several  species  of  green  pond  weeds. 
Wolffla  Brasiliensis,  Weddell. 

'*       Columbiana^  Karsten. 
Zizania  aquatica^  L.    Wild  Rice. 

There  are  several  species  of  low,  flowerless  plants  which  would  be 
valuable  in  this  connection. 

Utricularia  vulgaris,  L.,  Bladderwort,  and  some  other  species  of  this 
genus  have  been  employed,  but  within  a  few  years  it  has  been  ascertained 
that  the  small  bladders  catch  and  kill  the  young  fish  when  very  small. 

NATIVE  TREE-LIKE  OR   LARGE   SHRUBS. 

The  following  list  of  woody  plants  includes  those  about  which  there 
may  be  a  diflPerence  of  opinion  as  to  whether  they  rank  as  trees  or  as 
shrubs.  Several  that  are  mere  shrubs  in  our  State  certainly  rank  as  trees 
when  well  grown  on  rich  land  in  many  of  the  States  south  of  us.  This 
list  numbers  thirty  species. 

Acer  spicatum,  Lam.    Mountain  Maple. 

Alnus  incana,  Willd.    Speckled  Alder.    Hoary  Alder.    Black  Alder. 

"     serrulata,  Willd.    Smooth  Alder.    Black  Alder. 
Asimina  triloba,  Dunal.    Papaw.    Custard  Apple. 
Cercis  Canadensis,  L.    Red-bud.    Judas-Tree. 
Camus  altemifolia^  L.  f .    Dogwood. 
"        drcinata,  L'Her.    Dogwood. 
Cratcegu^s  coccinea^  L.    Scarlet  Hawthorn.    Red  Hawthorn.    White  Thorn. 
**         Crus-galli,  L.    Cockspur  Thorn.    Newcastle  Thorn. 
"         tom£ntosa,  L.    Black  Thorn.    Pear  Haw. 
Buonymus  atropurpureus,  Jacq.    Burning-Bush.    Waahoo.    Spindle- tree.   Arrow- 
wood. 
Hamamelis  Virginica,  L.    Witch-hazel. 
Prunus  Am£ricana,  Marshall.    Wild  Plum.    Canada  Plum.    Horse  Plum. 

**        Virgriniana,  L.    Choke-Cherry. 
Ptelea  trifoliata,  L.    Hop-tree.    Shrubby  Trefoil.    Wafer  Ash. 
Quereus  prinoides,  Willd.    Chinquepin  Oak. 
Rhus  copallina,  L.    Dwarf  Sumach. 
**     glabra,  L.    Smooth  Sumach. 
^     typhina,  K    Staghorn  Sumach. 
"     venenatei,  DC.    Poison  Sumach.  Poison  Dogwood. 
Salix  discolor,  Muhl.    Glaucous  Willow. 
**      longifolia,  Muhl.    Sand-bar  Willow. 
**      luctda,  Muhl.    Shining  Willow. 
Smnibucus  Canadensis,  L.    Common  Elder. 
**         ra^semosa,  L.    Red-berried  Elder. 
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Staphylea  trifolia,  L.    Bladder-nut. 
Viburnum  Lentago,  L.    Sheep-berry.    Nanny-berry. 
**        prunifolium^  L.    Black  Haw.    Stag-bnsh. 
Xanthoxylum  Americanunif  Mill.    Prickly  Ash.    Toothache-tree. 

LIST  OF  SMALLER  SHRUBS. 

There  are  one  hunted  and  eight  species  and  varieties. 

Amelanchier  alnifolia,  Nutt.    June-  or  Service-berry. 

**  Canadensis,  Torr.  &  Gray,  var.  oblongifolia,  T.  &  G.    June  Berry. 

"  oligocarpa,  Roem.    June-berry. 

Ampelopsis  quinquefolia,  Michz.    Five-leaf  Ivy.    Virginian  Creeper. 
Andromeda  polijolia,  K    Wild  Rosemary. 
Arotostaphylos  Uvorursi,  Spreng.    Bearberry. 
Betula  glandulosa,  Michx.    Dwarf  Birch. 

"     pumila^  Li.    Low  Birch. 
Cassandra  calyculata,  Don.    Leather-Leaf. 
Ceanothus  Americanus,  L.    New  Jersey  Tea.    Red-root 

''  ovatuSf  Desf. 

Cekistrus8canden8,lM    Climbing  Bitter-sweet.    Wax- work. 
Cephaltinthus  oceidentaliSf  L.    Button-bush. 
Cornus  Baileyi,  C.  &  E.    Bailey's  Cornel. 
"       atricta,  Lam. 

"       aericea^  L.    Silky  Cornel.    Kinnikinnik. 
"       atoloniferay  Michz.-    Red-osier  Dogwood. 
Corylus  Americana,  Walt.    Hazel-nut. 

^       rostrata.  Ait    Beaked  Hazel-nut 
Diervilla  triflda,  Moench.    Bueh-Honeysuckle. 
Dirca  paluatria,  L.    Leatherwood.    Moosewood. 
Empetrum  nigrum,  L.    mack  Crowberry. 

Euonymua  Americanua,  L.,  var.  obovatua,  Torr.  &  Gray.    Strawberry  Bush. 
Oayluaaacia  resinoaa,  Torr.  and  Gray.    Black  Huckleberry. 
Hypericum  Kalmianum,L.    Kalm's  St  John's- wort. 
"  prolificum^  L.    Shrubby  St.  John's- wort. 

Ilex  verticiuata.  Gray.    Winterberry.    Black  Alder. 
Juniperus  comunis,  L.    Common  Juniper. 

"  **       L.,  var.  procumbens,  Pursh. 

Kalmia  atcgustifolia,  L.    Sheep  Laurel.    Lambkill. 

**      gla/uca,  Ait    Pale  Laurel. 
Ledum  latifolium.  Ait.    Labrador  Tea. 
Lindera  Benzoin,  Blume.    Spice-bush.     Benjamin-bush. 
Lonieera  ccerulea,  L.    Mountain  Fly-Honeysuckle. 
•*        dliata,  Muhl.    Fly-Honeysuckle. 
"        glauca,  UilL 
"         grata.  Ait.    Am.  Woodbine. 
"        hirsuta,  Eaton.    Hairy  Honeysuckle. 
'*        involucrata.  Banks. 

"        oblongifolia,  Muhl.    Swamp  Fly- Honeysuckle. 
Menispermum  Canadense,  L.    Moonseed. 
Myrica  asplenifolia,  Endl.    Sweet-Fem. 
*'       cerifera,  L.    Bayberry.  Wax-Myrtle. 
"        Gale,  L.    Sweet  Gale. 
NemopanthesfasciculariSnBxI,    Mountain  Holly. 
Phyaocarpus  opulifoliua,  Maxim.    Nine-bark. 
Potentilla  fruticoaa,  L.    Shrubby  Cinque-foil. 

Prunua  pumila.  It,    Sand  Cherry.    Dwarf  Cherry.  • 

Pyrua  arbutifolia,  L.  f .    Choke-berry. 

**  "  var.  m£lanocarpa.  Hook. 

Rhamnv^  alnifolia,  L'Her.    Buckthorn. 
Rhus  Canadenaia,  Marsh.    Fragrant  Sumach. 

**     Toxicodendron,  L.    Poison  Ivy.    Poison  Oak. 
RiJbea  Cynoabati,  L.    Prickly  Gooseberry. 
"      gracile,  Michx. 
"      lacustre,  Poir. 
"     oxyacanthoides,  L. 
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Bibes  prostratum,  UHer.    Fetid  Currant. 

"      rubrum^  L.,  var.  subglandulo»um^  Maxim.    Red  Currant. 
Bosa  acictdaris^  Lindl.    jSoee. 
**    Arkanaana,  Porter. 
"     blanda.  Ait. 
"     Carolines,  L.    Swamp  Roee. 
**     Engelmanni,  Wats. 
^     humUis,  Marsh.    Dwarf  Wild  Rose. 

"     Sayiy  Sohwein.  • 

*'     aetigeroj  Miohx.    Climbing  or  Prairie  Rose. 
Rubu$  CanademiSf  L.    Dewberry. 
^       hispidus^  L.    Runnii^  Swamp-Blackberry. 
**       Nutkanus^  Mo^ino.    Salmon-berry. 
**       occidentalia,  L.    Black  Raspberry.    Thimbleberry. 
"       odoratus^  K    Purple  Flowering-Raspberry. 
"       sirigostis^  Miohx.    Wild  Red  Raspberry. 
"       villosiiSy  Ait.    Common  or  High  Blackberry. 
Salix  adeihophylla,  Hook. 
•*      candtaoj  Willd.    Sage  Willow.   Hoary  Willow. 
**      cordatOy  Muhl,  and  varieties.    Heart-leaved  Willow. 
**      humiliSy  Marsh.    Prairie  Willow. 
**      glaucophylla^  Bebb,  and  varieties. 
"      myrtiUoides,  L. 
"     petiolari8n  Smith. 
"      roitrata,  Richard. 
"      sertceoy  Marsh.    Silky  Willow. 
**      tristiSy  Ait    Dwarf  Gray  Willow. 
Shepherdia  CaruuUnsis,  Nutt. 
Spircsa  salicifolia,  L.    Common  Meadow-Sweet. 
"      tamentosa,  L.    Hardhack.    Ste^le-Bush. 
Symphoricarpos  oceidentalis,  Hook.    Wolf  berry. 
**  racemosuSj  Michx.    Snowberry. 

"  /*  "  var.  paucfflomsj  Robbins. 

Taxtis  CaTicuierms,  Willd.    Yew. 

Vcuioinium  ecetpitosumy  Miohx.,  var.  euneifoliurti^  Nutt. 
"•       CatMdense,  Ealm.    Canada  Blueberry. 
"       corymbo8umf  L.    Blueberry. 
"       myrtUloideSf  Hook. 
"       ovaXifolium^  Smith. 
"       Pennsylvanicum,  Lam.    Dwarf  Bluberry. 
**       uliginosum^  L.    Bog  Bilberry. 
^*       vouHllan8j  Solander. 

"        Vitis-IdcBOy  L.    Cowberry.    Mountain  Cranberry. 
Viburnum  acerifoliunif  L.    Dookmackie.    Arrow-wood. 
^         ccuHnaides,  L.    Withe-rod. 

^         lantanoidesy  Miohx.    Hobble-bush.    American  Wayfaring-tree. 
"         Opulus,  L.    Cranberry- tree. 
"         pauciflorumj  Pylaie. 
"        pubeacensj  Pursh. 
Vitis  bicolor,  LeConte.    Summer  Grape. 
"     riparia,  Michx.    Frost  Grape. 

WEEDS     NATIVE   AND   INTRODUCED. 

A  new  country  is  comparatively  free  from  weeds,  but  as  the  years  pass 
by,  one  after  another,  weeds  are  introduced.  Some  of  them  are  natives  of 
the  neighborhoods  in  which  they  are  found,  but  most  of  them  have  been 
introduced  from  other  portions  of  our  own  country  or  from  foreign  coun- 
tries. The  farmer  is  not  inclined  to  adopt  Emerson's  notion  of  a  weed  as 
"  a  plant  whose  virtues  have  not  yet  been  discovered,"  at  least  he  doesn't 
purpose  trying  to  find  a  use  for  them.  The  seeds  of  most  weeds  find  their 
way  on  to  a  farm  nicely  mixed  with  seeds  of  grasses,  grains  and  clovers, 
which  are  drilled  in  or  sowed  broadcast  on  fertile  soil,  where  they  are 
afforded  an  exo^ljepti  opportunity  to  grow  and  multiply.    In  some  instances 
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weeds  are  introduced  as  a  part  of  the  packing  or  straw  employed  to  pro- 
tect castinejs,  marble,  crockery  or  fruit  trees.  Such  foreign  packing  should 
always  be  burned  at  once. 

By  these  processes  the  older  the  country  the  more  troublesome  weeds  it 
will  have,  as  every  new  intruder  usually  comes  to  stay.  In  most  cases  a 
weed  becomes  well  established  before  it  is  discovered  and  the  inquiry 
comes:  "  "^^at  is  it,  and  how  can  I  get  rid  of  it?" 

IVeeds  are  likely  to  become  most  troublesome,  where  farmers  are 
slovenly  and  where  they  are  not  thorough  in  cultivating  throughout  the 
season  the  so-called  "  hoed  crops."  In  regions  where  "  hoed  crops "  are 
seldom  raised  or  only  raised  in  small  quantity,  certain  weeds  are  likely  to 
prove  very  annoying.  The  majority  of  our  weeds  have  been  introduced 
from  Europe,  as  will  be  seen  by  a  comparison  of  the  two  lists  which 
follow: 

LIST  OF  WEEDS  INTRODUCED   FROM   EUROPE. 

The  list  includes  fifty-seven  species. 

Alyssum  calycinum,  L.    AlyBBum. 
Amaranthus  chlorostachys^  Willd.    Pigweed. 

"  retroflexua^  L.    Pigweed. 

Anthemis  Cotula,  DC.    May- weed. 
Arctium  LappUj  L.    Burdock. 
Brassica  niffnx,  Koch.    Black  Mustard. 

^        Sinapiatrum^  Boise.    Charlock. 
Bromua  aecaltnua,  L.    Cheat.    Chess. 
Capsella  Bursapastoris,  Moench.    Shepherd's  Purse. 
Chenopodium  album,  L.    Lamb's  Quarters.    Pigweed. 
Chrysanthemum  Leucanthemum,  ll    White  Daisy.    Ox- Eye  Daisy. 
Cichorium  Intybus,  L.    Chicory. 
Cnicus  arvemis,  HoflFm.    Canada  Thistle. 

"       lanceolatus,  HofFm.    Common  Thistle.    Bull  Thistle. 
Conium  m^xculatum,  L,    Poison  Hemlock. 
Convolvulus  arvensis,  L.    Bindweed. 
Cynoglossum  officinale^  L.    Hound's-Tongue. 
Datura  Stramonium,  L.    Stramonium.    Thorn  Apple. 
Daucus  Carota,  L.    Carrot. 
Dipsacus  aylvestris,  Mill.    Wild  Teasel. 
Echinospermum  Lappula,  Lehm.    Stickseed. 
Eragroatis  m^or,  Host. 
Hypericum  perforatum,  L.    St.  John's  wort. 
Inula  Helenium,  L.    Elecampane. 
Lactuca  Scariola,  L.    Prickly  Lettuce. 
Leonurus  Cardiaca,  L.    Motherwort. 
Linaria  vulgaris,  Mill.    Ramsted.    Butter  and  Eggs. 
lAthospermum  arvense,  L.    Red  root.    Corn  Gromwell.    Wheat  Thief. 
Lychnis  Qithago,  Lam.    Com  Cockle. 
Malva  rotuiidtfolia,  L.    Common  Mallow. 
Medicago  lupulina,  L.    Black  Medick. 
Melilotus  alba,  Lam.    White  Melilot,    Sweet  Clover. 
Nepeta  Cataria,  L.    Catnip. 
Panicum  Crus-galli,  L.    Bariward-Grass. 
"         glabrum,  Gaudin.    Panic  Grass. 
**         sanguinale,  L.    Crab-  or  Finger-Grass. 
Plantago  lanceolata,  L.    Ribgrass.    English  Plantain. 
Polygonum  Convolvulus,  L.    Black  Bindweed. 
Portulaca  oleracea,  L.    Purslane. 
Ranunculus  aeris,  L.    Buttercups. 

'*  bulbosus,  L.    Buttercups. 

Rumex  Acetosella,  L.    Field  or  Sheep  Sorrel. 

"       crispus,  L.    Curled  Dock. 

"       obtusifolius,  L.    Bitter  Dock. 
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Saponaria  offlcinalis,  L.    Soap  wort.    Bouncing  Bet. 
Setaria  glauca.  Beau  v.    Foxtail.    Pigeon-Grass. 

**     viridis^  Beauv.    Green  Foxtail.    Bottle-Grass. 
SiUne  noctiflora,  L.    Night  flowering  Catchfly. 
Sisymbrium  offlcinaXey  Soop.    Hedge  Mustard. 
Sonch  us  aspeTj  Vill.    Spiny-leaved  Sow  Thistle. 

"      oleraeetufj  L.    Sow  Thistle. 
Stellai^  media.  Smith.    Chiokweed. 
Tanacetum  vulgare^  Tj,    Common  Tansy. 
Tarcuraoum  offleinale,  Weber.    Dandelion. 
Tragopogonpratensis,  L.    Goat's-beard. 
Verot'scum  Blattaria,  L.    Moth  Mullein. 

"  Thapsus,  L.    Mullein. 

LIST  OF   INDIGENOUR  WEEDS. 

This  includes  twenty-two  species. 

AmMvantus  aJbus,  L,    Tumble  Weed. 

"         blitoides,  Watson. 
Ambrosia  artemisicBfolia,  L.    Roman  Wormwood.    Hog-weed. 
Art&ntisia  biennis,  Willd.    Biennial  Wormwood. 
•  Bidensfrondosa,  L.    Be^gar-tioks.    Stick-tight. 
Brunelia  vulgaris,  L.    Heal-all. 
Cench  rus  trtouloides,  Li.    Hedge-hog- or  Bur-Grass. 
Chenftpodium  hybridum,  L.    Maple-leaved  Goosefoot. 
Cypertis  esculfntus,  L.    Nut-grass. 
Erigeron  Canadensis,  L.    Horse- weed.    Butter-weed. 
Hedeoma pulegioides,  Pers.    Pennyroyal. 
Helianthus  tvherosus,  L.    Jerusalem  Artichoke. 
Lepidlum  Virginicum,  L.    Peppergrass. 
CEnoihera  biennis,  L.    Evening  Primrose. 
Panic  um  capillars,  L.    Old- witch  Grass. 
Plahiago  m^or,  L.    Plantain. 

^       Rugelii,  Decaisne.    Plantain. 
Polygonum  aviculars,  L.    Knotgrass. 

''         erectum,  K    Erect  Knotgrass. 
Rudbeekia  hirta,  L.    Cone-flower. 
Urtica  gracilis,  Ait    Tall  Wild  Nettle. 
XaniUium  Canadense,  Mill.    Cocklebur.    Clotbur. 

LIST  OF  BABE  OB   LOCAL   PLANTS. 

Most  of  our  rare  or  local  plants  are  included  in  the  following  list: 

Acerates  viridiflora.  Ell.    Green  Milkweed. 
Adlumia  cirrhosa,  Raf.    Climbing  Fumitory. 
jiEsevlus  glabra,  Wilid.    Fetid  or  Ohio  Buckeye. 
Agrivionia  parviflora.  Ait.    Small-flowered  Agrimony. 
Aletris  farinosa,  Lu    Colic-root.    Star-grass. 
Amorpha  canescens,  Nutt    Liead-Plant. 
Anemonella  thalictroides,  Spach.    Rue-Anemone. 
Aristida  purpurascens,  Ii.    Triple-awned  Grass. 
Ascle2iias  obtusifolia,  Michx.    Obtuse- leaved  Milkweed. 

**         verticillata,  L,    Whorled  Milkweed. 
Asplenium  viride,  Hudson.    Spleenwort. 
Astragalus  Canadensis,  L.    Milk  Vetch. 

**  Cooperi,  Gray.    Coo^r's  Vetch. 

Baptinia  leucantha,  T.  and  G.    Wild  Indigo. 
Bartonia  tenella,  MuhL    Bartonia.     Screw-stem. 
Botrychium  Lunaria,  Swz.    Moonwort. 

"  simplex,  Hitchcock.    Moonwort. 

Bromns  brevianstatus,  Thurber.    Brome-Grass. 

"      Jfoiwit,  Gray.    Wild  Chess. 
Bouteloua  racemosa.  Lag.    Muskit-Grass. 
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Buchiiera  Americanoj  L.    Blue-Hearts. 
Cacalia  suaveolena,  L.    Indian  Plantain. 

"        tuberosa,  Nutt.    Tuberous  Indian  Plantain. 
Calamagrostis  stricta,  Trin.    Reed  Bent-Grass. 
Calypso  borealiSy  Salisb. 

Camassia  Fraserit  Torr.    Eastern  Camass.    Wild  Hyacinth. 
Cardamine  pratenMy'L,    Cuckoo  Flower. 
Carex  adustcu,  Boott    Sedge. 

**      alopecoideot  Tuck.,  var.  sparsispicatcLt  Dewey.    Sedga 

"      aquatilis,  Wahl.    Sedge. 

"      caataneoj  Wahl.    Sedge. 

"      Cru8-€orviy  Shuttlew.    Sedge. 

*'      Davisiit  Schwein.  and  Torr.    Sedge. 

**     decomj^sitOj  Muhl.    Sedge. 

"      ea^7i»,  Dewey. 

"      formosoj  Dewey.    Sedge. 

"      hystricina^  Muhl.,  var.  DucUeyi^  Bailey.    Sedge. 

^      laxiculmis,  Schwein.    Sedge. 

**     palleseens^  L.    Sedga 

"      Bichardaoni,  R.  Br.    Sedge. 

"      SartwelliijDewej.    Sedge. 

"      scabratOy  Schwein.    Sedge. 

**      Schweinitziiy  Dewey.    Sedge. 

*•     8cirpoidea,  Michx.    Sedge. 

**      squarrosOj  L.    Sedge. 

"      sychnoc^halc^  Carey.    Sedge. 

"      triceps,  Michx.,  var  hirsute^  Bailey.    Sedge. 

**     umbeliata,  Schkuhr.    Sedge. 

"      Willdenovii,  Schkuhr.    Sedge. 
Castanea  saiivoj  Mill.,  var.  Americana,  Gray.    Chestnut 
Cerastium  arvense,  L.    Field  Chickweed. 
Cercis  Canadensis,  L.    Red-bud.    Judas-tree. 
Chimaphila  maculata,  Pursh.    Spotted  Wmtergreen. 
Cimictfuga  racemosa^  Nutt    Black  Cohosh. 
Claytonia  Caroliniana,  Michx.    Spring  Beauty. 
Commelina  Virginica,  L.    Day-Flower. 
Coreopsis  palmata,  Nutt.    Tickseed. 

"        verticillata,  L. 
Cyperus  aristatus,  Rottb.   Galingale. 

"       Engelmannij  Steud.    Galingale. 
Cypripedium  arietinum,  R.  Br.    Ram's-Head  Liady*s  Slipper, 

**  candidum,  Muhl.    White  Lady's  Slipper. 

Dalibarda  repens,  L.    Barren  Strawberry. 
Desmodium  cUiare,  DC.    Tick-TrefoiL 
"         Illinoense,  Gray.    Tick-Trefoil. 
"         Marilandieum.  F.  Boott.    Tick-Trefoil, 
rigidum,  DC.    Tick-Trefoil. 
sessilifoliumyT.BJidG,    Tick-Trefoil. 
Diarrhena  Americana,  Beauv.    Grass. 
Dicksonia  pilosiusculcu  Willd.    Fern. 
Dodecatheon  Meadicu  L.    Shooting>Star. 
Draba  Caroliniana,  Walt.    Whitlow-Grass. 
DracocephcUum  parviflorum^  Nutt    Dragon-Head. 
^  Eatonia  Dudleyi,  Vasey. 
Eleocharis  equisetoides,  Torr.    Spike-Rush. 
"  oUvacecuToTT,    Spike-Rush. 

"       pygmcea,  Torr.    Spike- Rush. 
"       quadranpulata,  R  Br.    Spike-Rush. 
"       Robbinsii,  Oakes.       Sppce-Rush. 
"       rostellata,  Torr.    Spike-Rush. 
Equiseium  variegatum,  Schleicher.    Horsetail. 
Ercigrostis  pectinacea,  Gray,  var.  spectabilis.  Gray. 
Eriophorum  vaginatum,  L.    Cotton-Grass. 

Eryngium  yucccefolium,  Michx.    Rattle8nake>-Master.    Button  Snakeroot 
Frasera  Carolinensis,  Walt    American  Columbo. 
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FrcucinuapubescenSjlam.    Red  Ash. 

"         viridi8,  Michx.    Green  Ash. 
Oalium  concinnum^  T.  and  G.    Bedstraw. 
Oaura  biennia,  L. 
Qentiana  alba,  Mubl.    Whitish  Gentian. 

**       puherula^  Miohx.    Blue  Gentian.  # 

"        Saponariay  L.    Soap  wort  Gentian. 

aerrata.  Gunner.    Smaller  Fringed  Gentian. 
Qerardia  auriculata,  Michx.     Wild  Foxglove. 
Oeum  triflorum^  Pursh.    Three-flowered  Avens. 
Gillenia  trifoHata^  Moench.    Bowman's  Root 

Oleditachia  triacanthos^  L.    Honey-Locust.    Three- thorned  Acacia, 
Glyceria  pallida,  Trin.    Manna-Grase. 
Oraphephorum  melicoideum,  Desv. 
Habenaria  ciliaria,  R.  Br.    Yellow  Fringed-Orchis. 

**  leucopJuea,  Gray.    Western  Orchis. 

HelianthuH  rigidus,  Desf.    Wild  Sunflower. 
Hemicarpha  subaquarrosa,  Nees. 
Heuchera  Americana^  L.    Common  Alum -root. 
Hierochloe  borealia,  Roem.  &  Schultes.    Vanilla  Grass. 
Hydraatia  Canadenaia,  L.    Golden  Seal.    Yellow  Puccoon. 
Hydrocotyle  umbellatOj  L.    Water  Pennywort. 
Hypericum  ellipticum.  Hook     St.  Johns-wort. 
Ipomoea  pandurata,  Meyer.    Wild  Potato-vine. 
Iria  lacuatria,  Nutt.    Dwarf  Lake  Iris. 
Lactuca  hirauta,  Muhl.    Wild  Lettuce. 

Liatria  cylindraceoj  Michx.    Button  Snakeroot.    Blazing-Star. 
Liparia  liliifolia.  Rich.    Twayblade. 
Melica  Smithii,  Vasey. 

Mertenaia  Virginica^  DC.    Virginian  Cowslip.   Lungwort.    Blue  Bells. 
Mimulva  Jameaii,  Torr.    Monkey-flower. 

"        moachatua,  Dougl.    Monkey-flower. 
Monarda  didyma,  L.    Oswego  Tea.    Bee- Balm. 
Moneaea  grandiflora,  Salisb.    One-flowered  Pyrola. 
MuMenbergia  Wildenovii,  Trin.    Grass. 
Myoaotia  vema,  Nutt    Sqorpion-grass.    Forget-me-not. 
Naaturtium  lactiatre.  Gray.    Lake  Cress. 
Opuntia  Bafineaquii,  Engelm.    Prickly  Pear. 
Oryzopaia  Canadenata,  Torr.    Mountain  Rice. 
Panicum  clandeatinum,  L.    Panic-Grass. 

"        xanthophyaum,  Gray.    Panic-Grass. 
Pellcea  graeiliaf  Hook.    Cliff-  brake. 
Pentatcmon  kevigatua,  Solander.    Beard-tongue. 
Phlox  bifida.  Beck.    Phlox. 
Poa  nemoraliay  L.    Meadow-Grass. 
Pogonia  pendula,  Lind. 

"        veriicillatOj  Nutt. 
Polytcenia  Nuttallii,  DC. 
Potamogeton  hybridua,  Michx.    Pondweed. 
"  marinua,lj.    Pondweed. 

"  Robbinaiij  Oakes. 

Poterium  Canadenae,  B.  and  H.    Burnet 
Prenanthea  racemoaa,  Michx. 

Primula  MiataaainicOj  Michx.    Primrose.    Cowslip. 
Quercua  prinoidea,  Willd.    Dwarf  Chestnut  Oak. 

"       imbricaria,  Michx.    Laurel  or  Shingle  Oak. 
Ranunculva  ambigena,  Watson.    Water  Plantain.    Spear  wort. 

**  rkomboideu8j  Gtoldie.    Early  Crowfoot. 

Ehva  Canadennia,  Marsh.    Fragrant  Sumach. 
Boaa  aetigera,  Miohx.    Climbing  or  Prairie  Rose. 
Ruellia  ctlioaa,  Pursh. 

Sabbatia  angularia,  Pursh.    American  Centaury. 
Sagittaria  graminea,  Michx.,   Grass-leaved  Arrow-head. 
8aSi4K  balaamifera,  Barratt 
"      triatia.  Ait.    Dwarf  Gray  Willow. 
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Scheuchzeria  palustris^  L. 
Scirpus  Clintontiy  Ciray.    Bulrush.    Club-Rush. 
"        ccespitosua,  L.    Bulrush. 
"        Olneyi,  Gray.    Bulrush. 
^       polyphyllua,  Vahl.    Bulrush. 
***       Smithitj  Gray.    Bulrush. 
"        Torreyi,  Olney.    Bulrush. 
Scleria  triglomerata,  Michx.    Nut-Rush. 

"      vertieillataj  Muhl.    Nut-Rush. 
Scutellaria  parvula,  Miohx.    Skullcap. 

"  pilosoy  Miohx.    Skullcap. 

Selaginella  spinoaa^  BeauT. 
SUpnium  integrifolium^  Michx. 

"        laciniatumt  L.    Rosin- weed.    Compass-Plant. 
"        perfoliatunif  L.    Cup-Plant. 
Solea  cancolor,  Ging.    Green  Violet 
Spiroea  lohaia^  Jao<^    Queen  of  the  Prairie. 

^      tomentoaa^iu.    Hardback.    Steeple-Bush. 
8piranth€8  latifolia^  Torr.    Ladies'  Tresses. 
Stachys  hyssopifolia^  Miohx.    Hedge-Nettle. 
SteUaria  era^sifolia^  Ehrh.    Starwort.    Chickweed. 
Stylophorum  diphyllum^  Nutt.    Celandine  Poppy. 
S^nthyris  Houghtonianay  Benth. 
Ttedemannia  rigida^  C.  &  R    Cowbane. 
Tipularia  discolor.  Nutt    Crane-fly  Orchis. 
Trillium  nivale,  Riddell.    Dwarf  White  Trillium. 

'*       sessiUj  L.    Sessile  Wake  Robin. 
Jifpha  angustifolia^  L.    Narrow-leaved  Cat-tail  Flag. 
Utricularia  gxbhOy  L.    Bladderwort 

**  minorj  L.    Smaller  Bladderwort 

"  resupinata,  B.  D.  Greene. 

Valeriana  edulis,  Nutt    Valerian. 
Viburnum  pruntfolium,  L.    Black  Haw. 
Viola  lanceolatdj  L.    Lance-leaved  Violet. 
Waldsteinia  fr(igarioide8^  Tratt    Barren  Strawberry. 
Woodwardia  anguttifolia,  Smith.  •  Chain-Pern. 

NATIVE  PLANTS   PAST   DISAPPEARING. 

Many  of  our  fathers  and  grandfathers  spent  a  considerable  portion  of 
their  energies  in  clearing  away  trees,  shrabs,  and  breaking  up  the  land 
that  they  might  have  fertile  fields.  The  newer  portions  of  our  State  are 
still  rapidly  undergoing  this  same  transition. 

As  the  country  becomes  older  and  more  thickly  settled  almost  every- 
thing seems  to  conspire  against  the  trees  and  smaller  plants.  Proprietors 
are  still  making  extensions  to  their  clearings.  The  "  tidy  "  farmer  ditches 
the  cat-holes  and  marshes,  clears  out  the  elders  and  viburnums  to  make 
more  room  for  turnips  and  better  grasses.  He  turns  stock  into  the  wood  lot 
and  the  flowers  of  spring  and  summer  retreat  to  the  brush-heaps  and  a  few 
places  inaccessible  to  the  cattle.  Fire  burns  out  the  dried-up  swamps. 
The  ofBcers  of  the  railroad  see  that  the  strips  alongside  the  track  are  often 
mowed.  The  highways  are  attacked  and  the  larger  vegetation  removed. 
In  places,  nurserymen  or  their  agents  collect  large  numbers  of  the  choicer 
wild  plants,  as  prairie  roses  and  lady^s  slippers.  Near  high  schools  and 
colleges,  the  student  collectors  exterminate  many  choice  plants,  root  and 
branch. 

Many  wild  plants  vigorously  protest  against  these  attempts  toward  their 
extermination,  and  start  again  and  again  to  recover  the  lost  ground,  but 
with  the  hand  of  a  thorough  farmer  against  them,  sooner  or  later  they 
succumb,  the  scattered  remnants  only  surviving  in  the  few  remaining 
swamps,  along  railroads,  on  a  few  ragged  hills  and  out  of  the  way  places. 
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The  small  prairies  in  the  two  tie^rs  of  southern  counties  were  formerly 
the  home  of  quite  a  number  of  southern  and  western  plants  which  are 
seldom  found  today.     Among  these  may  be  mentioned: 

Amorpha  canescens,  Nutt.    Lead-Plant. 
Bmpttsia  leucantha,  T.  <fe  G.    Wild  Indigo. 
Bouteloua  racemosa.  Lag.    Muskit-Grase. 
BuehTiera  Americnna^  L.    Blue-Hearts. 
QaciUia  suaveoUnSy  L.    Indian  Plantain. 

"        tuberoaa,  Nutt.    Tuberous  Indian  Plantain, 
Camassia  Fraseriy  Torr.    Eastern  Camass.    Wild  Hyacinth. 
Commelina  Virginica,  L.    Day-Flower. 
Coreopsis  palmata,  Nutt. 
IkUibarda  repens,  L.    Barren  Strawberry. 
Desmodium  ciliare^  DC.    Tiek-Trefoil. 

"  niinoense,  Gtbj,    Tick-Trefoil. 

"  aessili folium,  T.  &  G.    Tick-Trefoil. 

Diarrhena  Americana,  Be&Mv. 
Dodecatheon  Meadia,  L.    Shooting-Star. 

Eryngium  yucccefolium,  Miohx.     Rattlesnake-Master.    Button  Snake-Root. 
Oaura  biennis,  L. 
Oentiana  puberuUt,  Miohx.    Blue  Gentian. 

"        Saponaria,  L.    Soapwort  Gentian. 
Qerardia  auriculata,  Miohx.    Wild  Foxglove. 
OiUenia  trifoliata,  Moench.    Bowman^s  Root. 
Helianthus  rigidus,  Desf .    Wild  Sunflower. 
Penistemon  Icevigatus,  Solander.    Beard-tongue. 
Phlox  bifida,  Beck. 
Pogonia  pendula,  Lindl. 

"        verticillala,  Nutt. 
Polytcenia  NuttaXlii,  DC. 
Poterium  Canadense,  B.  &  H.    Burnet. 
Rosa  setigera,  Michx.    Climbing  or  Prairie  Rose. 
Buellia  eiliosa^  Pursh. 
Scutellaria  pilosa,  Michx.    Skullcap. 
Silphium  integrifolium,  Michx. 

"        laciniatum,  L.    Rosin-weed.    Compass-Plant. 

"        perfoliatum,  L.    Cup-Plant 
Spircea  lobata,  Jacq.    Queen  of  the  Prairie. 
Synthyris  Houghtoniana,  Benth. 
Viburnum  prunifolium,  L.    Black  Haw. 

LIST  OF   PLANTS   INTRODUCED  FROM   EUROPE    AND    BECOMING    NATURALIZED. 

One  hundred  and  forty-two  species  of  plants  have  been  introduced 
from  Europe  into  Michigan. 

Abutilon  Avicennce,  Gaertn.    Velvet-Leaf. 
Agrostis  alba,  L.    White  Bent-Grass.    Red  Top. 

"  "     var.  vulgaris,  Thurb.    Red  Top. 

Alopecuru^  geniculatus,  L.    Floating  Foxtail. 

**  pratensig,  L.    Meadow  Foxtail. 

Alyssum  ccUycinum,  L. 
Amarantus  chloroatachys,  Willd.    Pigweed. 

**  retrojflexus,  L.    Pigweed. 

Anthemis  arvensis,  L.    Com  Camomile. 

'*         Cotula,T)C.    May- weed. 
Anthoxanthum  odoratum,  L.    Sweet  Vernal-Grass. 
Arenaria  serpyllifolia,  L.    Thyme-leaved  Sandwort. 
Arctium  Lappa,  L.    Burdock. 
Asparagus  offlcinale,  L.    Asparagus. 
Brassica  aWa,  Boiss.    White  Mustard. 
'    "       nigra,  Koch.    Black  Mustard 

**       Sinapistrum,  Boiss.    Charlock. 
Bromus  aecahnus^  L.    Cheat  or  Chess. 
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Camelina  sativa,  Crantz.    False  Flax. 

Cannabis  sativa^  L.    Hemp. 

Capsella  Bursa-pastoris,  Moenoh.    Shepherd's  Purse. 

Carum  Caruh  L.    Caraway. 

Ceraatium  vulgatum^  L.    Larger  Mouse-ear  Chiokweed. 

Chelidoni^m  majvs,  L.    Celandine. 

Chenopodium  album,  Lt.    Lamb's  Quarters.    Pigweed. 

"  anibrosioides,  L.  var.  anthelminticum.  Gray.    Wormseed. 

**  Botrya,  L.    Jerusalem  Oak.    Feather  Geranium. 

"  glaucum,  L.    Oak-leaved  Goosefoot. 

"  murale,  L. 

"  urbicumn,  L    Pigweed. 

Chrysanthemum  Leucanthemum,  L.    Ox-Eye  or  White  Daisy.   White- weed. 
Cichorium  Intybus,  L.    Chicory. 
Cnicus  arvensis,  HoflPm.    Canada  Thistle. 

"        laneeolatusy  Hoffm.    Common  Thistle. 
Conium  maculatum,  L.    Poison  Hemlock. 
Convolvulus  arvensis^lM    Bindweed. 
Gynoglossum  officinale^  L.    Hound's-Tongue. 
Dactylis  glomerata,  L.    Orchard  Grass. 
Datura  Stramonium,  L.    Jamestown- Weed.    Thorn-Apple. 
Dau^us  Carotay  L.    Carrot. 
Delphinium  Consolida,  L.    Field  Larkspur. 
Dianthus  deUddes,  L.    Maiden  Pink. 
Dipsacus  sylvestriSj  Mill.    Wild  Teasel. 
Draba  verna^  L.    Whitlow-Grass. 
Echinospermum  Lappula,  Lehm.    Stickbeed. 
Eleusine  Indices,  Gaartn.    Crab -Grass. 
Eragrostis  major,  Host. 
Erodium  cicutarium^  L'Her.    Storksbill. 
Euphorbia  Cyparissias,  L.    Spurge. 
"         Hetioscopia^  L.  •' 

"         platyphylla,  L. 
Fagopyrum  esciuentum,  Moench.    Buckwheat. 
Festuca  elatior,  L,    Taller  or  Meadow  Fescue. 

"  "       y&T.  pratensisy  Gray. 

Oaleopsis  Tetrahit,  L.    Hemp-Nettle. 
Geranium  pusillum,  Lt, 
HemeroccUlis  fulva,  L.    Day-Lily. 
Hesperis  matronalis,  L.    ^cket.    Dame's  Violet. 
Hibiscus  Trionum,  L.    Bladder  Ketmia. 
Hyoscyamus  niger,  L.    Black  Henbane. 
Hypericum  perforatum,  L.    St.  John's- wort. 
Inula  HeUnium,  L.    Elecampane. 
Lactuca  Scariola,  L     Prickly  Lettuce. 
Lamium  amplexicaule,  L.    Dead-Nettie. 
Leontodon  autumnalis,  L.    Fall  Dandelion. 
Leonurus  Cardiaca,  L.    Motherwort. 
Linaria  vulgaris.  Mill.    Ramsted.    Butter  and  Egg8. 
Lithospermum  arvense,  L.    Red-root    Wheat- thief. 

"  officinale,  L.    Gromwell. 

Lychnis  Coronaria,  DC.    Cockle. 

**        Oiihago,  Lam.    Corn  Cockle, 
Lycium  vtUgare,  DunaU    Matrimony- Vine. 
Lysimachia  nummularia,  L.    Moneywort. 
Malva  Alcea,  L.    Mallow. 

"      crispa,  L.    Curled  Mallow. 

*'      moschata,  Lt,    Musk  Mallow. 

"      rotundifolia,  L.    Common  Mallow. 
Marrubiuin  vulgare,  L.     Horehound. 

**        Medicago  lupulina^  L.    Black  Medick. 
Melilotus  alba^  Lam.    White  Melilot 

o^cina/M,  WUld.    Yellow  Melilot. 
Mentha  piperita,  Lt,    Peppermint 

"       viridiSf  L.    Spearmint. 
Nasturtium  Armoracta,  Fries.    Horseradish. 
"  officinale,  R.  Br.    Water-Cress. 
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Nepeta  Caiaria^  L.    Catnip. 

"       Olechoma,  B«ith.    Ground  Ivy.    Gill-over-the-Ground. 
Nieandra  physaloides,  Gaertn.    Apple  of  Peru. 
Nicotiana  rvLstica^  L,    Wild  Tobacco. 
Panicum  Crus-galli,  lb.    Barnyard-Grase. 
"         glabrum,  Gaudin. 
"         aanguinale^  L.    Crab-  or  Finger-Grass. 
Pastinaca  aativc^  L.    Parsnip. 
Phalaria  CanarietunB,  L.   'Canary-Grass. 
PMeum  pratenae,  K    Timothy.    Herd's-Grass. 
Plantago  lanctokUct^  L.    Ribgrass.    English  Plantain. 
Poa  annucLj  L.    Low  Spear-Grasa 

*'    compressOjLi.    Wire-Grass.    Enslish  Blue- Grass. 
Poljfgonum  Convolvulus,  L.    Black  Bindweed.  * 

**  PerHearia,  Jm    Lady's  Thumb. 

Populus  albot  L.    White  Poplar.    Abele. 
Pimulaca oleraeeajL.    Purslane. 
Ranuncultis  acria,  L.    Tall  Buttercups. 

*'  bulbo8U8,  L.    Bulbous  Buttercups, 

Rumex  Aeetoaella^  L.    Field  or  Sheep  Sorrel. 

"       erispus^  Jj.    Curled  Dock.    Narrow-leaved  D. 

*'       obtutifoliuB,  L.    Bitter  Dock. 
ScUix  alba,  L.    White  Willow. 
"      Babylonicoj  Toum.    Weeping  Willow. 
"     fragilis^Ij,    Crack  Willow. 
Saponaria  oMcinalia,  L.    Bouncmg  Bet. 

**  Vaccariaj  L, 

Scleranthus  annuus,  L.    Knawel. 
Sedum  acre,  L.    Mossy  Stone-crop. 

"       Telephium^  L.    Live-for-ever. 
Setaria  glauca^  Beauv.    Foxtail.    Pigeon-Grass. 

"       viridia,  Beauv.    Green  Foxtail.    Bottle-Grass. 
Silene  Armeria,  L,    Sweet- William  Catchfly. 

"      Cucubalua,  Wibel.    Bladder  Campion. 

*'      noctiflora,  L.    Night-flowering  Catchfly. 
SUymbrium  officinale.  Scop.    Hedge  Mustard. 
Solanum  Dulcamara^  L.  Bittersweet. 
8onchu8  asper,  ViU.  Spiny-leaved  Sow-Thistle. 

"       oUraceus,  L.    Common  Sow-Thistle. 
Stellaria  media.  Smith.  Chickweed. 
Symphytum  officinale,  L.    Comf rey. 
Tanacetum  vulgare,  L.    Tansy. 
Taraxacum  officinale,  Weber.    Common  Dandelion. 
ThUupi  arvenae,  L.    Field  Pennvcrees. 
Tragqpogon  pratenais,  L.    Goavs-beard. 
Tri/olium  agrariufn,  L.    Yellow  or  Hop-Clover. 

**  arvense,  L.    Rabbit-foot  Clover. 

"  hyhridum.  L.    Alsike  Clover. 

**  medium,  L.    Zigzag  Clover.    Mammoth  Clover. 

"  pratenae,  L.    Red  Clover. 

"  procumhenSf  L.    Low  Hop-Clover. 

Tuaailago  Farfara,  L.    Coltsfoot. 
Urtica  dioica,  L.    Great  Stinging  Nettle. 
Verhcucum  BlattariOy  L.    Moth  Mullein. 
Verbaacum  Thapaua,  L.    Mullein. 
Veronica  arvensia,  L.    Corn  Speedwell. 
Viola  tricolor,  lu,  var.  arvenaia,  DC.    Pansy.  Heart's-Ease. 

PARASITIC  FUNGI. 

When  a  large  area  is  cleared  of  vegetation  of  a  miscellaneous  character, 
and  the  ground  is  then  covered  with  plants  of  one  kind,  this  large  area, 
after  a  time  is  mnch  more  liable  to  be  damaged  by  injurions  insects  than 
it  was  before  the  change  was  made.  The  increased  supply  of  suitable  food 
encourages  certain  one  or  more  kinds  of  insect  enemiea    A  similar  state 
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of  things  seems  to  prevail  in  reference  to  parasitic  fungi.  For  exami>le, 
fungi  infesting  cultivated  grapes  sometimes  sweep  down  with  great  severity 
in  many  sections  where  vineyards  are  large  or  numerous,  while  a 
few  vines  in  isblated  neighborhoods  may  often  escape  uninjured.  So  it  is 
with  rust,  smut  and  bunt  on  wheat,  smut  on  com,  lettuce  mold,  rust  on 
onions,  and  black  knot  on  cherries  and  plums. 

Recently  the  life  history  of  many  fungi  injurious  to  cultivated  plants, 
including  some  experiments  with  materials  to  check  their  progress,  has 
received  considerable  attention  in  this  country. 

As  we  have  insects  which  by  preying  on  other  injurious  insects  are  ben- 
eficial to  the  progress  of  agriculture  and  horticulture,  so  we  have  a  goodly 
number  of  fungi  which  prey  on  our  weeds  and  tend  more  or  less  to  keep 
them  in  check.  Recently  there  have  been  a  few  successful  efforts  made 
in  introducing  the  proper  insects  to  prey  on  injurious  insects.  In  time 
very  likely  there  may  be  introduced  certain  parasitic  fungi  which  shall 
aid  in  the  extermination  of  weeds. 

At  the  Agricultural  College,  Shepherd's  Purse  in  many  places  has  been 
nearly  all  destroyed  by  a  parasitic  fungus,  Cyatopus  candidtis,  Lev.  Com- 
mon purslane  has  been  much  checked  by  Cysiopus  Portulacce,  DeBy,  and 
in  a  few  places  the  common  elder  by  ^cidium  samftwct,  Sch.  For  some 
years  past,  large  patches  of  the  common  milkweed  have  disappeared  CTad- 
ually,  one  after  another,  through  the  agency  of  some  disease — ^possibly  a 
microbe.  Three  species  of  milkweed  are  similarly  affected.  One  attempt, 
as  yet  unsuccessful,  has  been  made  to  disseminate  this  milkweed  disease 
to  neighborhoods  where  the  plants  are  abundant  and  thrifty. 

In  these  parasitic  fungi  we  see  an  important  factor  which  helps  control 
the  geographical  distribution  of  plants,  and  may  there  not  be  something 
here  to  help  explain  why  certain  foreign  species  for  a  time  are  often  so 
vigorous  in  a  new  country?  Isolation  is  favorable  to  thrift,  while  large 
masses  are  opposed  to  long  continued  escape  from  the  ravages  of  insects 
or  parasitic  fungi. 

it  was  a  part  of  our  plan  to  prepare  a  list  of  parasitic  fungi,  especially 
so  far  as  seen  at  the  Agricultural  College,  but  we  have  not  yet  been  able 
to  make  it  complete  enough  to  satisfy  u& 

FLOWERING  PARASITES  AND  SAPROPHYTES  DESTITUTE  OF  GREEN  LEAVES. 

There  are  a  few  native  flowering  plants  which  are  destitute  of  green 
throughout  their  growth  and  development.  They  subsist  entirely^  on 
deca)ang  animal  or  vegetable  matter,  or  to  some  extent  on  matter  as  it  is 
assimilated  by  growing  plants,  or  they  may  live  entirely  on  what  they  can 
take  from  such  plants. 

The  list  is  a  short  one  and  includes: 

Aphy lion  fcm(mlatum.  Gray,   Cancer-root 

*•         uniflammy  Gray.     Cancer-root. 
Conopholis  Americancu  Wallroth.  Sauaw-root 
Cuscuta  chlorocarpoy  £ngelin.    Dodder. 

"       (Tronowi,  waid.    Dodder. 

"       Unuiflorm^  Bngelm.    Dodder. 
Epiphegua  Virginianc^  Bart.    Beeoh-drops. 
MonoUvpa HypopitySjJj.    Pine-sap.    False  Beech-drops. 

'*  unifloroy  L.    Lidian  Pipe.    Corpse-Plant. 

Ptero8pora  Andramedea,  Nutt.  Pine-drope. 
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OBEEN  LEAVED  PABA8ITES. 


There  are  a  few  attractive  native  plants  which  have  usually  baffled  all 
attempts  to  introduce  them  into  cultivation.  The  reason  for  this  lack  of 
success  is  probably  owing  to  the  fact  that  the  plants  under  consideration 
are  partially  parasitic  They  will  not  thrive  except  when  some  of  their 
roots  are  attached  to  their  host  plants.  This  list  is  a  short  one,  and 
includes: 

CasHUeia  coecinea,  Spreng.    Scarlet  Painted-Cup. 

**         pallida,  Kunth,  var.  sepUntrionalU,  Gray.    Pale  Painted-Cup. 
Comandra  livida,  Richardson.    Bastard  Toad-flax. 

"  umbelkita, 'Suit    Bastard  Toad-flax. 

Gerardia  cupera,  Dougl.     Gerardia. 

"        auricukUcLMichx.    G^erardia. 

**        flava,  Jj,    bowny  Foxglove. 

**         Icevigata,  Raf.    Gerardia. 

"        pedicularicL  L.    Lousewort  Foxglove. 

"        purpurea,  L.    Purple  Gerardia. 

"  "  var  paupereula,  Gray.    Purple  Gerardia. 

**         quercifolic^  Pursh.    Smooth  Foxglove. 

"         tenui/olia,  Vahl.    Slender  Gerarma. 

"  "  •       var.  tisperula,  Gray.    Slender  Gerardia. 

NATIVE  POISONOUS  PLANTS. 

Besides  two  species  of  nettles  ( Urtica  gracilis^  Ait.,  and  Laportea 
Canadensis,  Gaud.)  there  are  only  two  species  of  native  plants  which  are 
of  any  prominence  as  poisonous  to  the  touch,  and  even  these  two  are  not 
poisonous  to  all  persons.  The  latter  plants  or  shrubs  are  known  as  poison 
sumach  or  poison  do^ood  {Rhus  venenata,  DC),  and  poison  ivy,  or 
poison  oak  (Rhus  Toxicodendron,  L.).  The  last  named  plant  is  tl^e  most 
troublesome,  as  it  is  often  common  on  dry  land,  while  the  one  previously 
noticed  is  confined  to  swamps  which  are  not  so  often  frequented.  Poison 
ivy  has  three  leaflets  to  eacn  leaf,  while  the  handsome  Virginian  Creeper 
often  confounded  with  it  usually  has  five  leaflets  to  the  leaf,  and  is'  harm- 
less. The  roots,  leaves  or  flowers  of  many  of  the  medicinal  plants  are 
more  or  less  poisonous  when  eaten  in  suflScient  quantity,  but  fortunately, 
in  nearly  all  such  cases,  there  is  something  repulsive  to  the  taste  or  to 
the  smell.  Unless  one  is  a  botanist  or  takes  the  advice  of  a  good  botanist, 
it  is  safest  to  let  strange  plants  alone. 

BOTANY  AND  THE  COUNTRY  SCHOOL. 

Wide  awake  teachers  have  learned  that  pupils  may  advance  just  as 
rapidlv  when  properly  taught  in  arithmetic,  grammar,  spelling,  reading, 
etc.,  if  a  few  other  subjects  of  a  different  nature  are  placed  in  the  course. 
The  ability  to  observe  accurately,  we  take  it  for  granted  will  help  any 
person  in  any  kind  of  business.  For  cultivating  the  observing  faculty  of 
young  persons  nothing  is  better  or  more  convenient  than  the  study  of 
plants. 

'^  The  point  never  to  be  lost  sight  of  is  that  if  you  teach  a  child  to  dis- 
criminate with  the  plants  in  hand  and  from  observation  only,  between  such 
obiects  as  the  simple,  heart-shaped,  opposite,  ex-stipulate  stalked  leaves  of 
a  lilac,  and  the  compound,  pinnate,  alternate,  stipulate  leaves  of  a  rose, 
yon  lay  the  foundations  of  a  power  for  obtaining  knowledge  which  is  no 
way  to  be  measured  merely  by  the  amount  or  kind  of  information 
imparted." — Marshal  Ward  in  Garden  and  Forest,  December,  1890. 
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-  It  is  not  the  mere  learning  of  facts  about  plants  that  is  of  most 
importance,  but  it  is  the  acquiring  a  habit  of  close  observation  of  common 
things  all  around  us,  that  is  of  permanent  value.  The  study  of  plants  is 
often  the  means  of  awakening  an  interest  in  dull  pupils. 

To  begin  right,  they  must  first  observe,  handle,  dissect,  compare  and 
study  the  specimens.  For  young  pupils,  nothing  better  than  the  des- 
criptions and  comparisons  of  trees  or  herbaceous  plants  can  be  assigned 
for  compositions — the  dread  of  every  youngster  in  school. 

In  learning  botany,  as  a  rule,  no  book  lessons  should  be  assigned,  nor 
any  scientific  names  thrust  upon  the  pupils  till  they  have  studied  the 
objects  themselvea  After  observing  a  plant  or  any  part  of  it  carefully, 
they  are  then  prepared  to  read  about  it  understandingly  and  are  ready  and  * 
eager  for  suitable  names.  In  most  cases,  scientific  names  are  necessary,  as 
they  have  a  definite  meaning,  each  for  its  place.  In  case  of  very  young 
persons  they  can  usually  learn  these  scientific  names  just  as  easily  as  the 
common  ones. 

To  aid  in  this  work  a  teacher  may  plan  an  exhibition  or  fair  consisting 
of  flowers,  leaves,  roots,  buds,  wild  fruits,  nuts,  berries,  monstrosities,  ana 
perhaps  contributions  from  the  vegetable  garden,  orchard  and  flower 
garden.  At  such  time  there  should  hd  a  nice  but  short  lecture,  and  above 
all,  reports  of  committees  who  have  examined  the  objects  exhibited. 

A  part  of  these  things  may  be  kept,  and  others  added  to  make  a  museum. 
If  only  temporary,  for  the  term,  it  will  be  worth  all  it  costs.  If  it  cannot 
be  placed  in  the  school  room,  place  it  under  a  shed,  or  in  the  open  air  near 
the  house  where  it  may  be  seen  and  talked  about. 

There  may  be  short  excursions  for  observation  and  collecting,  and  notes 
made  covering  the  poisonous  and  the  most  useful,  as  well  as  the  most 
beautiful  plante. 

There  can  be  a  Mayday  party,  with  a  variety  of  suitable  exercises,  a 
June  flower  festival,  and  an  exploration  of  the  neighboring  woods  in  season 
to  collect  various  colored  autumn  foliage  with  which  to  decorate  the  school 
room. 

Almost  any  out  of  the  way  place  may  be  better  than  none  in  which  may 
be  planted,  by  each  pupil,  one  or  more  different  sorts  of  wild  herbs  or 
shrubs,  many  of  which  will  survive  and  do  very  well  without  much  further 
attention,  provided  they  are  near  the  woods  where  autumn  leaves  annually 
mulch  the  ground.  Here  may  be  collected  and  planted  all  sorts  of  wild  vines 
that  can  be  found,  and  everv  kind  of  native  tree  that  any  one  knows  of. 
Hints  for  arbor  day  have  already  been  given,  and  interesting  programs 
carried  out  by  manv  public  schools.  In  such  exercises  there  is,  usually,  con- 
siderable unprofitable  sentiment  in  regard  to  "  Sparing  that  tree,"  regard- 
less of  all  conditions.  In  too  many  cases  the  after  care  of  the  trees  plwted 
is  discouraging,  and  the  value  of  me  lessons  thus  imparted  far  from  satis- 
factory. Tne  most  valuable  part  of  an  arbor  day  will  usually  be  the  carry- 
ing out  of  a  well  planned  literary  program  in  the  school-house  or  in  the 
S'ove.  One  of  this  kind  was  carried  out  at  a  forestry  convention  held  in 
rand  Bapids,  January  26, 1888.  At  that  convention  children  represented 
.various  kinds  of  native  trees,  each  of  whom  enumerated  his  own  ^ood  qual- 
ities. The  text  for  most  of  this  program  appeared  in  the  Michigan  Agri- 
cultural Report  for  1888;  also  in  the  Prairie  Farmer  soon  after;  also  in 
Arbor  Ddv,  a  book  containing  many  valuable  hints,  edited  by  Hon.  R.  W. 
Furnas,  of  Nebraska;  also  in  the  Arbor  Day  Manual^  by  Hon.  G.  B» 
Skinner,  Deputy  Supt  of  Public  Instruction,  Albany,  N.  T. 
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In  order  to  secure  profitable  and  satisfactory  results  from  teaching 
botany,  two  requisites  are  necessary,  viz.:  Ist.  The  teacher  must  have 
been  properly  taught,  and  have  the  rare  skill  necessarv  to  incite  interest 
in  the  subject.  2(L  He  must  have  the  support  of  the  school  directors. 
Without  both  of  these,  there  is  little  use  in  placing  botany  on  the 
program. 

Again,  it  may  be  well  to  add,  that  a  frequent  change  of  teachers  in  a 
country  district,  as  is  usuallv  the  custom,  will  be  fatal  to  anything  in  the 
line  of  permanent  planting  of  wild  gardens. 

A  pamphlet  entitled  "  The  New  Botany,"  containing  hints  on  teaching 
the  subject,  may  be  obtained  from  the  author.  Dr.  W.  J.  Beal. 

LIST  OP  MICHIGAN   PLANTS  WHICH  ABE  ADMITTED  TO  THE    UNITED    STATES 

PHABMAOOPCEIA. 

The  following  species,  54  in  all,  are  admitted  to  the  United  States 
pharmacopoeia.     When  eaten,  many  of  them  are  poisonous: 

AcoruB  Calamus,  L.    Sweet  Flag. 
Agrapyrum  repens,  Beaur.    Couoh-Grass. 
Apocynum  cannabinum,  L.    Indian  Hemp. 
Arctostaphylos  Uva^rsi,  Spreng.    Bearberry. 
Arctium  Lappa,  L.    Burdock. 
Artemisia  Absinthium^  L.    Wormwood. 
Aspidium  FUix-mas,  Swz.    Male  Fern. 
Brassica  alba,  Boies.    White  Mustard. 

'*       nigra,  Eooh.    Blaok  Mustard. 
Cannabis  sativa,  L.    Hemp. 
Carum  Cami,  L.    Caraway. 

Castanea  sativa.  Mill.,  var.  Americana,  Gray.    Chestnut 
Chelidonium  majus,  ll    Garden  Celandine. 

Chenopodium  ambrosioides,  L.,  var.  anthelminticum.  Gray.    Wormseedt 
Chimaphilm  umbellatcul^xiii.    Pipeissewa. 
Cimieffuffa  racemosa,  Nutt.    Black  Snakeroot    Black  Cohosh. 
Comus  Jwrida,  L.    Flowering  Dogwood. 
Cypripedium  pubescens,  Willd.    Yellow  Lady's  Slipper. 
Datura  Stramonium,  II    Stramonium. 
Euanymus  atropurpureus,  Jaco.    Waahoo. 
Eupatorium  perfoUatunuIj.    Boneaet 
OauUheria  proeumbens,  L.    Wintergreen. 
<^ranium  maculatum,  L.    CraneebilL 
Hamamelis  Virainiana,  L.    Witch-Hazel. 
Hedeomapulegioides,'PeTe,    American  Pennyroyal. 
Humulus  Lupulus,  L.    Common  Hop. 
Hydrastis  Canadensis,  L.    Golden  Seal. 
Hyoscyamus  niger,  L.    Black  Henbane. 
Inula  Helenium,  L.    Elecampane. 
Iris  versicolor,  Ll    Blue  Flag. 
J'uglans  cineria,  L.    Butternut. 
Juniperus  communis,  L.    Juniper. 

Linum  usitatissimum,  L.    Flax.  a 

Lobelia  inflata,  L. .  Indian  Tobacco.    Lobelia. 
Marrubium  vulgare,  L.    Horehound. 
Mentha  piperita,  Ij.    Peppermint. 

**       vtiridis,  L.    Spearmint 
Phytolacca decandra,lM    Pokeweed.    Sooke. 
Podophyllum  peltatum.Lu    Mandrake. 
Polygaia  Senega,  L.    Senega.    Seneca  Snakeroot 
Prunus  serotina,  Ehrh.    Wild  Black  Cherry. 
<iuercusalba,Li.    White  Oak. 
Bubus  villosus.  Ait    Blackberry. 
Bumex  crispus.  It,    Curled  Dock.    Narrow-leaved  Dock. 
Sambucus  Canadensis,  L.    Elder. 
Sanguinaria  Canadensis,  L.    Blood-root 
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Sassafras  officinale^  Nees.    Sassafras. 
ScuteUaricTlateriflora^  L.    Skullcap. 
Solanum  Dulcamara^JL,    Bittersweet. 
Tanacetum  vulgare^  L.    Tansy. 
Taraxacum  officinale^  Weber.    Dandelion. 
C7/mtw/MZra,Michx.    Slippery  Elm.    Red  Elm. 
Veronica  Virginica^  L.    Culver's  Physic. 
Xar^hoxylum  Americanumy  MilL    Prickly  Ash. 

LIST   OF  MEDICINAL   PLANTS  NOT  OFFICINAL. 

The  following  plants,  124  species  in  all,  are  often  used  as  domestic 
remedies: 

Abies  balsamea,  Miller.    Balsam  Fir. 
Acer  rvJbrunUt  \m    Red  Maple. 
Achillea  MiUefolium,  L.    Yarrow. 
Aetcea  aWa,  Bigel,    White  Cohosh. 

*'      spicata,  L.,  yar.  rtibrOj  Ait.    Red  Cohosh. 
Aarimonia  EupatoriOjlj,    Agrimony. 
Aietris  farinosa^  Lt.    Colio-root 
Allium  Canadense.  Kalm.    Wild  Garlic. 
Alnus  incanO,  Willd.    Speckled  or  Hoary  Alder. 

"^     serrulata,  WHld.    Smooth  Alder. 
Ambrosia  artemisicefolia^  L.    Ragweed. 
Anagallis  arvensis^Lu    Conmion  Pimpernel. 
Angelica  atropurpurea^  L.    An^lica. 

**        hirsutOy  Muhl.    Angelica. 
Anemone  nemorosa^  L.    Wind-flower. 
Anthemis  CotulOt  DC,    May-weed. 
Aralia  hispida,  Vent    Wild  Elder. 

**      racemosaj  L.    Spikenard. 
Arisopma  triphyllum^  Torr.    Indian  Turnip. 
Artemisia  vulgaris,  L.    Mugwort. 

Asarum  Canadense,  L.    Wild  Ginger.    Canada  Snake-root 
Asimina  triloba,  Dunal.    Papaw. 
Asclepias  Comutiy  Decaisne.    Common  Milkweed.    Silkweed. 

**         incamata,  L.    Swamp  MUkweed.    White  Indian  Hemp. 

"         ttiberosa,  L.    Pleurisy-Root 
Asparagus  officinalis,  L.    Aspwigus. 
A^pidium  marginaU,  Swz.    Marginal  Shield  Fern. 
Asplenium  FiUx-foemina,  Bemh.    Lady  Fern. 
Baptisia  tinetoria,  R.  Br.    Wild  Indigo. 
Berberis  vulgaris,  L.    Barberry. 
Cassia  Marilandica,  L.    Wild  Senna. 
CaulophyUum  thaXictroides,  Michz.    Blue  Cohosh. 
Ceanothus  Americanus,  L.    New  Jersey  Tea. 
CeUutrus  seandens,  L.    Woody  Bittersweet 
CheUme  glabra^  Im    Snake-head. 
Cichorium  Intjfbtis,  L.    Chicory. 
acuta  maculcieu  Im    Water-Hemlock. 
Clematis  Virgi^f^xana,  L.    Common  Virgin's-Bower. 
Collinsonia  Canadensis,  L.    Horse-Balm.  Stone-root 
Conium  maeulatum,  L.    Poison  Hemlock. 
Coptis  trifolia,  Salisb.    Goldthread. 
CoraUorhiza  odontorhiza,  Nutt    Coral-root 
Oupripedium  parviflorum,  Salisb.    Smaller  Yellow  Lady's  Slipper. 
Epigcea  repens,  L.    Trailing  Arbutus. 
J^lobium  angustifolium,  L.    Great  Willow-herb. 
Erechtites  hieracifolia,  Raf.    Fireweed. 
Erigeron  annuus,  Pers.    Daisy  Fleabane. 

**        Canadensis,  L.    Canada  Fleabane. 
Euphorbia  corollata,  L.    Large-flowering  Spurge. 
Frasera  Carolinensis,  Walt.    American  Columbo. 
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Galium  Aparine^  L.    Ckavers. 

'•*'       tnflorumt  Miohx.    Sweet-Boented  Bedstraw. 
Qentiana  Andrewsit,  Griseb.    Closed  Gentian. 

**         crinitOj  Proel.    Fringed  Gentian. 
Oeum  rivale,  L.    Water  Avens. 
Oillenia  trifoliatOj  Moenoh.    Indian  Physic. 
Cfnaphalium  poJycephcUuntt  Michz.    Common  Everlasting; 
Helenium  auiumnale^  L.    Sneeze-weed. 
Hepatica  acutilohcL,  DC.    Sharp-lobed  Hepatica.    Liver-leaf. 

"        tnloha.ChhVL.    Round-lobed       "  " 

HeracUram  lanatum^  Miohx.    Cow-Parsnip. 
Heuchera  Americana^  L.    Alum-root. 
Hypericum  perforatum^  L.    St  John's- wort. 
Ipamosa  jfandurata,  Meyer.    Man-of-the-Earth. 
Jeffersonta  diphyUa^  Pers.    Rheumatism-root.    Twin-leaf. 
Larix  Americana,  Miohx.    Tamarack. 
Ledum  latifolium.  Ait    Labrador  Tea. 
Leonurus  Cardiaca,  L.    Motherwort 
Lindera  Benzoin^  Blume.    Spice-bush. 
Liriodendron  Tulipifertu  L.    Tulip-tree. 
Lobelia  sypkUitieaj  L.    Great  Lobelia. 
Lycopodium  clavatum,  L.    Common  Club-Moss. 
Malva  rotundifolia,  L.    Low  Mallow. 
MelHotuB  cUbci,  Lam.    Sweet  Clover. 
Menispermum  Canadenee,  L.    Moonseed. 
Menyanthes  trifoliaict,  L.    Buckbean. 
MitcheUa  repena,  L.    Partridge-berry.    Squaw-vine. 
Morue  rubra,  L.    Red  Mulberry. 
Nasturtium  Armoracid,  Fries.    Horseradish. 

"  oJ^nate,R.Br.    Water-Cress. 

**         paluetre,  DC.    Marsh-Cress. 
Nepeta  Cataria,  L.    Catnip. 

**       Oleehoma,  Benth.    Ground  Ivy. 
T^umpTicea  odoraUi,  Ait    Sweet-soented  Water-Lily. 
CEnothera  biennis,  L.    Elvening  Primrose. 
Oxalie  AcetOBella,  L.    Wood-SorreL 

"     eomi&ulata,  L^,  var.  $tricta,  Sav.    Yellow  Wood-sorrel. 
Poly  gala  polyaama,  Walt    Bitter  Polygala. 
Polygonatumbi^florum,  EH    Smaller  Solomon's  Seal. 

^  gtganteum^  Dietrich.    Great  Solomon'^Seal. 

Polygonum  acre,  HBK.    Water  Smartweed. 

^        Hydropiper,  L.    Smartweed. 
Polypodium  vulgare,  L.    Polypody. 
PopuluB  bdUamxfera,  L.    Balsam  Poplar. 

*^       tremuloidee,  Michx.    American  Aspen. 
Ptelea  trifoliata,  L.    Hop-tree. 
Pterie  aquilina,  L.    Common  Brake. 
Panunculue  aerie,  L.    Tall  Crowfoot 

^  aceleratus,  L.    Cursed  Crowfbot. 

**  eeptentriomUis,  Poir.    Creeping  Crowfoot 

Rhue  glabra,  L.    Smooth  Sumach. 
**     Toasieodendron,  L.    Poison  Ivv. 
**    venenata,  DC.    Poison  Sumach. 
Rumex  Britanniea,  L.    Great  Water-Dock. 

'*      obtusifolius,  L.    Bitter  Dock. 
Salix  aUya.'U    White  Willow. 

Sanicula  MarylanduM,  L.    Sanide.    Black  Snakeroot. 
Saponaria offlcinalie, Li,    BouncingBet 
Sarracenia  purpurea,  L.    Pitcher-Flant 
Scrophulana  nodose^,  Im,  var.  Marilandiea,  Gray.    Figwort. 
Seneeio  aureus,  L.    Life-root    Squaw-weea. 
.Spircea  tomentosa,  L.    Hardback. 
SymplocarpuB  foetidue,  Salisb.    Skunk  Cabbage. 
Taxus  Canadensis,  Willd.    Ground  Hemlock. 
Teucrium  Canadenae,  L.    Wood  Sage. 
Thuya  occidentalis,  L.    American  Arbor  Vitee.    White  Cedar. 
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TriUium  ereef  urn,  L.    Birthroot. 
Triosteum  pBrfoliatumy  L.    Horse-Gentian* 
TuBsilago  Parfara^  L.    Coltsfoot. 
Urtioa  aioica^  L.    Common  Nettle. 
Verbascum  Thapsus^  Lt    Common  Mullein. 
Veronica  offlcinaliSt  L.  **        Speedwell. 

Viburnum  Opulus,  L.    Cranberry-tree.  • 

**  prunifolium,  L.    Black  Haw. 
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CATALOGUE. 


Range  of  speoies  north  or  south  has  been  indicated  by  the  following;  abb revint ions  at 
the  right:  S. — 1st,  2d  and  3d  tiers  of  counties.  C. — From  3d  tier  of  count  lee  northward 
to  Houghton  Lake  region.  N.— Remainder  of  the  Lower  Penmeula.  L.  P.— Lower 
Peninsula.  U.  P. — Upper  Peninsula.  Th. — ^Whole  State  so  f ar  Rd  known.  In  a  few 
instances  S.  E.  and  S.  W.  have  been  used  to  indicate  the  southeastern  and  isouth  western 
parts  of  the  Lower  Peninsula.  In  case  of  rare  or  local  species,  we  have  given  aJ]  the 
localities  known,  but  for  more  common  ones  have  usually  indicated  only  the  range  and 
relative  frequency.  Throughout  the  catalogue  B.  &  K.  refer  to  notea  of  H.  C.  Beards- 
lee  and  Chas.  A.  Kofoid.  Keweenaw  Co.,  F.,  refers  to  notes  of  O,  A,  Far  well.  All 
plants  which  have  been  collected  within  ten  miles  of  Lansing  are  indioated  by  an 
asterisk. 

I.    EANUNOULACE^    Crowfoot  Family. 

1.    CLEMATIS,  L.    Virgiw's-Bowbr. 

*1.    €•  Yirgriniana,  L.    Common  Virgin's-Bower.  Th. 

Frequent. 

2.  ANEMONE,  L.    Anbmonx.    Wind-fijowek. 

2.  A.  parviflora,  Mlchz.  tJ.  P. 
Dr.  Lyons ;  Asa  Gray;  Pio  rirer.  Lake  8aperior,~lfaooan.     Rare. 

3.  A.  multiftda,  DC. 

Bfaokinaw.— Whitney  Gat.;  month  of  Saginaw  R.,— WlnohellCat. ;  Lake  Superior,— C^rar:  Frankfort; 
shore  of  Grand  Trayerse  Bay,  aJod  Torch  Lake  near  the  landing,— E.  J.  Hill;  8  milcf!  belov  Hock  Harbor, 
isle  Royal,— Porter. 

*L    A.  cylindrica.  Gray.    Long-fruited  Anemone.  L.  P, 

Poor  soil.    Infrequent. 

*5.    A.  Yirgriniana,  L.  Tb. 

Freqoent. 

*6.    A.  Pennsylvanica,  L.  Tb. 

Onlowgroond  along  streams.  The  handsoihe,  white  flowers  are  sometimo^  oy&t  two  Inches  in 
diameter.    Common. 

*7,    A.    nemorosa,  L.    Wind-flower.    Wood  Anemone.  Tb. 

Early  and  rery  pretty.  Flowers  sometitaies  briflrht  rose  color.  Leaves  froqtientty  with  fire  or  more 
lobes,  hairy.    Common. 

3.  HEPATICA,  Dill.    Liver-leaf.    Hepatica. 

*8.    H.  triloba,  Chaix.  Th. 

Less  frequent  than  the  following,  at  least  in  the  center. 


■         • 
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*9.    H.  acutiloba,  DC.  Th. 

This  epecies  is  Tery  oommon  on  beech  and  maple  land,  while  H.  triloba  prefers  oak  soil.  No  tranal- 
tion  forms  hare  been  seen. 

4.     ANEMONEIiLA,  Spach. 

I' 10.    A.  thalictroideSy  Spach.    Rue- Anemone.  C.  4fcS. 

Qoite  local  thronsh  the  center.  Flowers  Tery  pretty,  white,  sometimes  pink.  Fonnd  usually  on  oak 
&oil. 

5.    THAIilCTRUM,  Tourn.    Meadow-Rue. 

*  11.    T.  dioicum,  L.    Early  Meadow-Rue.  Th. 
Common,  along  riyer  banJcs. 

*  12,    T.  purpurascenSy  L.    Purplish  M.-Rue.  Th. 

The  flowers  vary  from  white  to  deep  purple,  the  fertile  ones  occasionally  bearing  stamens.  Wet 
meadows.    Common. 

6.    RANUNCULUS,  L.    Cbowpoot.    Buttercup. 

*13.    R.  circinatus,  Sibth.    Stiff  Water-Crowfoot  Th. 

Bear  RiTer^  Petoekey,— E.  J.  Hill;  Ann  Arbor,~Allmending«r  Cat.;  Horon  B.,— Lyons;  etc  The 
common  form  in  L.  P.    Freqoent. 

14.  R.  aquatilis,  L.,  yar.  trichophyllus.  Gray.    Common  White  Water- 
Crowfoot. 

Not  obserred  in  E.  and  8.    Black  Lake,  Cheboygan  Co.,~B.  &  K.;  Keweenaw  Co.,— F. 

15.  R.  Cymbalaria,  Pursh.    Sea-iide  Crowfoot 
Sonth  Hayen.—L.  H.  Bailey.    Rare. 

*  16.    R.  multifidus,  Pursh.    Yellow  Water-Crowfoot  Th. 

Flowers  an  inch  and  three-eighths  in  diameter  and  fnll— doable  haTe  been  seen.  Ponds  and  »low 
streams.  Perennial  by  rooting  from  the  nodes  of  floating  stems  after  flowering*  The  yonng  plants  root- 
ing in  mud  are  pnbesoent  so  far  as  obserred  in  many  parts  of  the  State.    Common. 

17.  R.  aiubigrensy  Watson.    Water  Plantain  Spearwort 
Dr.  Lyons.    Not  obeerred  in  C.  and  8.    St.  Clair  Co.,— A.  F.  Foeif  te. 

18.  R.  Flanimulay  L.,  Tar.  intermedius.  Gray. 
Keweenaw  Co.,— F. 

19.  var.  reptanSy  E.  Meyer.    Creeping  Spearwort.  N.  &.  U.  P. 

Infrequent  except  northward,  and  not  seen  in  the  center  of  the  State.  Sandy  shore  of  Black  Lake, 
Cheboygan  Co.,— B.  &  K. 

20.  R.  rhoiuboideuSy  Goldie. 

On  light  sand:  oar  earliest  spring  flower.    Mnir  and  Palo  in  Ionia  county;  Lake  Saperior,--Can.  Cat. 
Prairies,  Mich.,"-Oray.   Bare. 

*21.    R.  abortivusy  L.    Small-flowered  Crowfoot  Th. 

Common. 

22.  var.  micrauthus.  Gray. 

North  shore  of  Lake  Snperior,— Agassis;  Keweenaw  Co.,— F. 

*  23.    R.  sceleratusy  L.    Cursed  Crowfoot  Th. 
Ditches  and  low  ground.   Exceedingly  variable,  stems  sometimes  two  inches  in  diameter.    Frequent. 

*24.    R.  recurvatusy  Poir.    Hooked  Crowfoot  Th. 

Woods  in  rich  soil.   Common. 

^^25.    R.  fasciculariSy  Muhl.    Early  Crowfoot 

F.'owers  sometimes  double,  or  with  reTetsion  of  essential  organs  to  leaves.  Hills  and  sandy  plains. 
Infrequent,  from  the  center  of  the  State  southward. 

*26.    R.  septentrionalis,  Poir.  Th. 

Frequent  and  variable. 

*27.    R.  Pennsylvanicus,  L.  f.    Bristly  Crowfoot  Th. 

Frequent. 

[R.  HispiDUs,  Hook. 

y.  shore,  L.  Superior,~Qray*s  Man.,  6th  Ed.    May  be  looked  for  in  this  State.] 
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28.  R.  Bui^osus,  L.    Bulbous  Crowfoot  or  Buttercups. 
Sanlt  Ste.  Marie,— Porter.    Keweenaw  Co.,— F. 

29.  B.  ACBis,  L.    Tall  Crowfoot  or  Buttercups.  Th. 

"Claued  by  Hooker  f.  as  indigenous,"— Wataon.    So.  Haven;  Macomb  Co.;  Flint;  Huron  Shore,— 
Winch.  Cat ;  and  Lake  Superior.    Qradoaily  spreading  over  the  State.    Infrequent. 

7.    ISOPYRUM,  L. 

*30.    I.  bitematuniy  Torr.  &  Gray.  C.  &  S. 

Early  and  pretty.    Often  mistaken  foir  Rne-Anemone,  the  latter  is  easily  distingaished,  however,  by 
its  dabliarlike  roots.    Very  common  on  "beech  and  maple*'  land,  bat  not  on  oak.  « 

8.    CAIiTHAy  L.    Mabsh  Marigold. 

*31.    C.  palustriSy  L.  Th. 

In  swamps.    Frequently  called  '^Cowslip,*'  and  eaten  in  spring  for  greens.   Very  common. 

^   9.    COPTIS,  Salisb.       Goldthread. 

^32.    C.  trifoUa,  Salisb.       Three-Leaved  Goldthread.  Th. 

Bogs  and  coniferous  woods.    Common. 

lO.    AQUIIiEGIAy  Toum.    CoLUMBmB. 

*33.    A.    panadensis,  L.    Wild  Columbine.  Th. 

Frequent. 

11.    CIMICIFUGA,  L.    BuGBANE. 

34.    O.  racemosa,  Nutt.    Black  Snakeroot    Black  Cohosh. 
8.  E.,— Winch.  Cat.;  Jackson.— Uniyersity  Herb;  U.  P.,— Burt.    Bare  in  Michigan. 

12.    ACT^Ay  L.    Banebkrby.    Cohosh. 

*d5.    A.  spicata,  L.,  yar.  rubra.  Ait.    Red  Baneberry.  Th. 

Frequent. 

*36.    A.  alba,  Bigelow.    White  Baneberry.  Th. 

Moist  woods  Kpid  hilloidee.    Frequent. 

13.    HYDRASTIS,  Ellis.    Orange-root.    Yellow  Puoooon. 

*^.    H.    Canadensis,  L.    Goldenseal.  CAH. 

Bich,  moist  woods.    Bather  local. 

14.    NIGELLAjL. 

38.    X.    Damasoena,  L.    Fennel-flower. 
Escaped  from  gardens.    IiCtrequent. 

II.    MAGNOLIACE^.    Magnolia  Family. 
15.    LIRIOBENBRON,  L.    Tulip-tree. 

*39.    li.  Tulipifera,  L.  CAS. 

A  large  sized  tree,  frequent  at  Ionia,  Saranac,  Lansing  and  southward,  but  not  seen  north  of  Grand 
riTer  Talley.   Formerly  common  but  becoming  infrequent. 

III.    ANONACE^.    Custabd-Applb  Family. 

16.    ASIMINA,  Adane.    North  Amerioan  Papaw. 

'*'40.    A.  triloba,  Dunal.    Common  Papaw.  CX&8, 

A  low  tree,  fruit  edible.    Frequent  in  the  Talleys  of -the  Grand  and  Maple  riTers,  where  it  probably 
iMohee  its  N.  lunit.    Common  southward. 
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IV.    MENISPERMACEiE.    Moonsbed  Family. 

17.    MENISP£RMUM,  L.    Mooitseed. 

*  41.    M.  Canadense,  L. 

Woods  and  moist  thickets.    Freqoent. 

V.    BERBERIDACE^    Babbebry  Family. 

18.    BERBEBIS,  L.    Babbbrrt. 

*  42.    B«  vuiiGABis,  L.    Common  Barberry. 
Flint,  etc.    Sometimss  escaped  from  coltiTation. 

19.    CAUIiOPHYIiliUM,  Michx.    Blub  Cohosh. 

'*'43.    €.  thalictrojdeSy  Miohz.    Pappoose-root  Th. 

Common  in  L.  P. 

20.    JEFFERSONIA,  Barton.    Twin-leap. 

'*'44.    J.  dipliyllay  Pereoon.    Rheumatism-root.  C.  &  S. 

An  early  spring  plant.    Infrequent. 

21.    PODOPHYIiliUM,  L.    May-Apple.    Mabdbake. 

*45.    P.  peltatum,  L.  C.  &  S. 

Boots  drastic,  an  article  of  commerce.    Bipe  froit  often  eaten.    Very  common. 

VL    NYMPH^ACE^.     Wateb-Lily  Family. 

22.    BRASEXIA,  Sohreber.    Wateb-Shield. 

*46.    B.  peltata,  Pursh.  L.  P. 

CheenTille,  Ionia,  Ann  Arbor,  Fife  Lake,  Oscoda.    Infrequent. 

23.    NELUMBO,  Toum.    Saobbd  Bean. 

47.  N.  lutea,  Pers.    Yellow  Nelumbo.    Water  Chinquapin.  S. 

Biyer  Booge,  soath  of  Detroit ;  Mill  Pond,  Yicksbarg,— TnthilL    BiTer  Baisin  at  Monroe,  wikeie  it  is 
^kbnndant.    Pertiaps  introdooed  by  the  Indians.    LocaL 

24.    NYMPH^A,  Toum.    Wateb-Nymph.    Watbb-Lily. 

48.  N.  odorata,  Aiton.    Sweet-soented  Water-Lily. 

Petoskey,— B.  J.  Hill.   A  form  with  pink  flowers  is  foond  in  Otsego  lake,  Otsego  county.   Infrequent. 

'*'49.    X.  reniformiSy  DC.    Tuber-bearing  Water-Ialy.  Th. 

In  all  our  ponds  and  slow  streams.   Flowers  large  and  delicately  beautiful,  fragrant. 

25.    NXJPHAR,  Smith.    Yellow  Pond-Lily.    Spattbb-Dook. 

*50.    K.  advena,  Alton,  t  Th. 

In  company  with  water-lilies,  but  often  a  dirty  plants-seeming  to  delight  in  filth.    Common. 

51.  var.  minuSy  Morong. 

Long  Lake,  Cheboygan  Co.,— B.  &  K.    Baldwin,— Dr.  Beal 

52.  N.  Kalmianuniy  Ait. 

**Sag.  Bay  &  S.  W,*'— Winch.  Cat. ;  S.  tier  of  counties,— Wright^s  Cat. ;  N.  shore  of  Lake  Superior,— 
Agassis.    Bare. 

VTL    SARRACENIACE^.    Pitoheb-Plants. 

26.    S ARRACENIA,  Toum.    Side-saddle  Floweb. 

'*'53.    S.  purpurea^  L.    Side-saddle  Flower.    Huntsman's  Cup. 

son  in  sphagnous  swamps.   Can  be  grown  in  the  house,  whe 

*curiosity,**  though  all  the  swamps  in  the  neighborhood  be  full  of  it. 


Common  in  8pha«;nou8  swamps.^  €^  be  grown  in  thf  how,  where  it  always  attracts  attention  ae  i 
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VIII.  PAPAVERACE^.    Poppy  Family. 

27.    SANGUINARIA^  DiU.    Bix)oi>-boot., 

*^,    S.  CanadeusiSy  L.  Th. 

The  white  flowan  appear  in  early  sprinff,  and  are  Bometimee  t%  inches  in  diameter.   Common. 

28.    8TYLOPHORUM,  Nutt.    Celawdinb  Poppy. 

55.    S.  diphyllum,  Nutt.  C.  &  S. 

Rich  woods,  Ooeana  connty  and  soathward.  Flower  orange-yellow,  over  two  inches  in  diameter.  Local. 

29.    CHELIDONIUM,  L.    CBLAicDnfi:. 

*56.    €•  MAJ08,  li.    Celandine. 
Lebanon,  Clinton  Ca,  '"well  eetablisbed,"— Van  Yleok. 

30.    PAP  AVER,  Toum.    Poppy. 

57.  O.  SOMNIFSRUM,  L.    Common  Poppy. 
Occasional.    Bscaped  from  onltiTation. 

IX.  FUMARIACE^.    Fumitory  Family. 

31.    ADLiUMIA,  Bsi,    Ci^imbino  Fumitory. 

58,  A.  cirrhosa,  Raf.  Th. 

Hemlock  woods  in  vicinity  of  Honghtox^ake ;  Grand  Rapids,— Miss  Clark;  So.  Haven ;  Marqaette,— 
£.  J.  Mil.    Not  common.  ^ 

32.    BIOENTRA,  Borkh.     Dutchman's  Breeches. 
*S^,    D.  Oucullaria,  DC.    Dutchman's  Breeches.  L.  P. 

From  Frankfort  southward.    Frequent. 

♦60.    D.  Canadensis,  DC.    Squirrel  Corn.  L.  P. 

From  Frankfort  southward.    Frequent. 

33.     CORYDALIS,  Vent 

6L    C.  grlauca,  Pursh.    Pale  Corydalis.  Th. 

errand  Haven;  Clare  Co. ;  L.  Sup.;  etc.    Infrequent  except  northward.    Oscoda;  Alger*s  camp,  Alcona 
Co. 

62.    C.  aurea,  Willd.    Golden  Corydalis. 

Not  noticed  in  the  center  of  the  L.  P.,  where  the  preceding  speoiee  is  also  rare ;  frequent  northward ; 
in  the  U.  P.  common. 

X.  CRUOIFERJE.    Mustard  Family. 

34.    BENTARIA,  Toum.    Toothwort.    Pepper-root. 

*63.    B.  diphylla,  L.  Th. 

Common. 

*64.    B.  laciniata,  MuhL  Th. 

Keweenaw  county  and  southward.    Common. 

65.    D.  maxima,  Nutt 
Bluffs  along  Black  river  near  Abbottsford— C.  K.  Dodge,  the  only  station  know  a  in  the  State. 

35.    CARDAMCrNE,  Toum.    Bitter  Cresp. 

*66.    €•  rhomboidea,  DC.    Spring  Cress,  Th. 

Common. 

*67.  var.  purpurea,  Torr.  Th. 

An  early  spring  flower. 
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♦68.    C.  pratensis,  L.    Cuckoo  Flower.  Th. 

Bogs.    Rare  8.,  frequent  in  C,  and  common  N. 

*69.    C.  hirsruta,  L,    Small  Bitter  Cress.  Th. 

New  Baffalo,~Wheeler;  near  Blaok  lake,  Cheboygan  coontyt— B.  &  K. ;  Keweenaw  ooonty ,— F. 

36.    ARABIS,  L.    Rook  Cress. 

*70.    A.  hirsuta,  Scop.  Th. 

RiTer  banks.    Infrequent. 

*71.    A.  laevigata,  Poir.  Th. 

River  banks.    Infrequent. 

*72.    A.  Canadensis,  L.    Sickle-pod. 

Fields  and  rocky  woods.    Not  common. 

*  73.    A.  perfoliata.  Lam.    Tower  Mustard.  Th. 
Fields.    Infrequent. 

74.  A.  conftniSy  Watson. 

Dry  banks.    Hubbardston ;  Flint ;  Macomb  Co.;  etc.   Keweenaw  Co.,— F.    Not  common. 

75.  A.  lyrata,  L.  Th- 

Sandy  fields,  Hubbardston.    So.  HaTen;  Flint;  Petoskey;  U.  ^.,— Whitney  Cat.    Infrequent. 

*76.    A.  dentata,  T.  &  G.  *  C.  A.  a 

Low  lands  along  Grand  river  and  southward.    Not  common. 

37.    I>RABA,Dill.    Whitlow-Grass. 

77.  D.  incana,  L.,  Tar.  arabisans,  Watson. 
Shores  of  the  Gr.  Lakes.    Mackinac,— G.  H.  Hicks.    Infrequent. 

78.  D.  Caroliniana,  Walt  C.&S. 
Ionia  Co.  and  southward.    Rare. 

*79.    D.  nemorosa,  L. 

*'  Fort  Gratiot  and  northwestward."— €^ray.    Collected  by  Dr.  Pitcher.    Infrequent. 

80.    B.  VERNA,  L.    Whitlow-Grass.  a 

Agricultural  College  grounds;  Detroit,— Dr.  Lyons.    Rare. 

38,     ALYSSUM,  Toum. 

*81.      A.   OALYOINUM,  L. 

Hubbardston,  Ionia,  Flint,  Lansing,  etc.,  a  recently  introduced  plant,  becoming  common  in  many 
localities.    Door-yards  and  waste  places. 

39.    CAMEIilNA,  Crantz.    False  Flax. 

82.    C.  SATivA,  Crantz.  *'  Th. 

Road-sides  and  waste  places.    Flint;  Ann  Arbor;  Macomb  Co.;  Sturgis;  Keweenaw  Co.,— F.    Not 
common. 

40.    NASTURTIUM,  R  Br.    Water-Cbess. 

*  83.    N.  oppiciNALE,  R  Br.    True  Water-Cress. 
Ionia;  Ann  Arbor ;  South  Haven ;  etc.    Frequent  in  brooks. 

84.    N.  obtusum,  Nutt. 
Keweenaw  Co.,— F. 

*  85.    N.  palustre,  DC.    Marsh  Cress.  Th. 
Frequent. 

*  86.  var.  hispidum,  Fisoh.  &  Meyer.  1%. 

87.    N.  lacustre.  Gray.    Lake  Cress.  C.  <&  S. 

From  Fish  Cr.  and  Maple  R.  southward.    Infrequent. 
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*SS.    N.    Abhoraoia,    Fries.    Horseradish. 
Used  in  epring  as  a  condiment    Escaped  from  gardens  into  waste  places.    Freqoent. 

41.    BARB  ABE  Ay  R  Br.    Winter  Cress. 

89.  B.  vulgrariSy  R.  Br.    Yellow  Rocket.    Common  Winter  Cress.         Th. 

So.  Haven  j  Ann  Arbor— Allmendinger  Cat. ;  Macomb  county;  Habbardston;  and  N.  into  the  U.  P. 
where  it  is  indigenons  and  freqaent. 

90.  var.  stricta,  RegeL 
Keweenaw  Co.,— F. 

42.    HESPERIS,  Toum.    Rocket. 

91.  H.    MATRONALis  L.    Dame's  Violet 

Escaped  from  coltiTation  at  Cassopolis,— Wheeler;  Shore  of  Lake  Horon,— T.  &  G.,  Flora  of  N.  Am. 

43.  ERYSIMUM,  Toum,    Treacle  Mustard. 

*^    E.  cheiranthoides,  L.    Worm-seed  Mustard. 
Gratiot  Co.;  Grayling,— Hicks ;  Cheboygan  county,— B.  &  K.  Eeweanaw  Co.,— F. 

44.  SISYMBRIUM,  Toum.    Hedge  Mustard. 

98.  S.  huniile,  Meyer. 

isle  Boyal,— Gillman ;  Mackinac,— G.  H.  Hicks ;  Macomb  county;  Grand  Haven,  etc.    Infrequent. 

94.    S.  eanescens,  Nutt    Tansy  Mustard.  Th. 

Shores  of  Great  Lakes,  etc.    Pitcher,  Houghton,  Winchell,  et  ah    Barry  county,— L.  H.  Bailey. 
Infrequent. 

*  95.    S.  oppioiNATiE,  Scop.    Hedge  Mustard.  Th. 
Boad-sidee  and  wet  places.    Frequent. 

45.    BRASSICA.  Toum.    Mustard. 

*  96.    B.    Sinapistrum,  Boiss.    English  Charlock.  Th. 
A  bad  weed,  becoming  too  frequent. 

*97.    B.  ALBA,  Boiss.    White  Mustard.  C.  &  S. 

Infrequent. 

*  06.    B.  NIGRA,  Koch.    Black  Mustard.  C.  &  S. 
Common. 

99.  B.  oahpestris,  L.    Turnip. 
Keweenaw  Co.,— F. 

46.    CAPSELIiA,  Medic.    Shepherd's  Purse. 

*  100.    C.  Bursa- PASTORis,  Moench.  Th. 
The  commonest  of  weeds. 

47.    THLASPI,  Toum.    Pennyoress. 

*101.    T.  abvense,  L.    Field  Pennycress  or  Mithridate  Mustard. 
Ann  Arbor,— Allmendinger  Cat. ;  *'  Shores  of  Lake  Huron,*^— Gray ;  Bare. 

48.    liEPIDIUM,  Toum.    Pepperwort.    Pepperorass. 

♦102.    li.  Virginicum,  L.    Wild  Peppergrass.  Th. 

103.    L.  intermedium.  Gray. 
Keweenaw  Co.,— F. 

lOi.     L.    CAMPESTRE,  R  Br.  S.  'k. 

Macomb  Co.,  and  Detroit.    Infrequent. 

49.    CAKIIiE,  Toum.    Sea-Rogket. 
105.    €.  Americana,  Nutt.    American  Sea-Rocket.  Th. 

Shores  of  the  great  lakes.   Common. 
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XI,    CAPPAEIDACE^.    Capeb  Family. 

50.    POLANISIA,  Raf. 

106.    P,  grraveolensy  Raf. 
^oree  of  great  lakes;  Sonth  Hareii :  Detroit;  Pat-In-Bay ;  etc.    Not  rare. 

XIL    CISTACEm    RocK-BOSE  Family. 

'  51.    UflLIANTELEMUM,  Toum.    Rook-rosb. 

*107.    H«  Canadense,  Miohz.    Frost-weed.  Th. 

Frequent. 

52.    HUBSONIA,  L. 

108.    H.  tomentosa,  Nutt  Th. 

**  Shores  of  great  lakes,*"— Gray ;  B.  Mich.,— Winofa.  Cat. ;  L.  Sap.,— Can.  Cat. ;  Osooda.    Freqaent. 

53.    L£€HEA,  Kalxn.    Pinwxed. 

n09.    L.  major,  Michz.  C.  So.  S. 

Common  on  poor  soil. 

110.    li.  minor,  L. 

Pointe-aax-Pins,  Lake  Saperior,— Dawson;  AoSable,— Dr.  Beal. 

Xin.    VIOLACE^.    Violet  Family. 

54.    VIOIiA,  Toum.    Violet.    Heart's-base. 

niL    V.  pedata,  L.    Bird-foot  Violet  Th. 

Common  on  light  sand;  oar  finest  speciee.    N.  to  *'  British  Am.,  lat.  SS**.**— Torr.  &  Or.,  Fl.  N.  Am. 

112.    Y.  palmata,  L.    Common  Blue  Violet. 
Freqnent  on  hills  aboat  Ionia,— E.  F.  Smith. 

*113.  var.  cucullata.  Gray. 

Very  common  and  Tariable. 

114.  Y.  sagittata,  Alton.    Arrow-leaved  Violet.  Th. 
Bare  in  some  sections,  common  in  others.    Howard  City  and  Baldwin,— Dr.  Beal.   Keweenaw  Co.,— F. 

115.  Y.  Selkirkii,  Pursh.    Great-spurred  Violet.  U.  P. 
Gillman,  Gray,  etcU,   A  high  northern  plant.   Keweenaw  Co.,— F. 

*116.    Y.  blanda,  WiUd.    Sweet  White  Violet  ,  Th. 

Low  ground.   Common  and  variable. 

*117.  var.  palustriformis.  Gray. 

Towar*s  swamp  near  Lansing;  Cheboygan  Co.,— B.  AK;  Shores  of  Barron  lake,  Cass  Co.;  Keweenaw 
Co.,— F. 

*118.  var.  reuifolia.  Gray. 

Cheboygan  Co.— B.  d(  K.   Keweenaw  Co.,— F. 

119.  Y.  lanceolata,  L.       Lanoe-leaved  V. 

W.  Harrisrille;  Glade  Tp. ;  Kalkaska  Co.;  Boecommon  Co. ;  L.  Sap.,  etc  Bare. 

120.  Y.  rotundifoUa,  Michz.       Round-leaved  Violet  U.  P. 
Sagar  Island,— Winch.  Cat. ;  Michigan,— Gray. 

*121,    Y.  pubescens,  Alton.       Downy  Yellow  V.  Th. 


Beech  woods.   Common. 


Digitized  by 


Google 


FLORA  OP  MICHIGAN.  546 

*122.    Y.  Canadensis,  li.       Canada  V.  Th. 

Abandant  on  "beeoh  and  maple"  land,  bat  seldom,  or  nerer  found  onder  oaks. 

♦123.    V.  Striata,  Aitoiu       PaleV.  Th. 

Keweenaw  Co.,— F.  Southward.    Common. 

*124.    V.  rostpata,  Pursh.       Long-Bpurred  V.  C.  &  S. 

Well  distributed  and  frequent. 

'*'125.    Y.  canina,  L.,  var.  Muhlenberg^ii,  Gray.  Th. 

Common. 

126.  var.  puberula,  Watson,  in  herb. 
Keweenaw  Co.,— F.    Aloona  Co. ;  Frankfort. 

127.  Y.  TBiooLOR,  L.    Pansy.    Heart's-ease. 
Keweenaw  Co.,— F. 

55.    SOIiEA,  Spreng,  in  part.    Green  Violet. 
*128.    S.  concolor,  Ging.  C.  &  S. 

Hnbbardston ;  Ann  Arbor,— AUm.  Cat. ;  etc.    Scarce  and  local.    Near  Grand  Rapids,— liise  R  J.  Cole, 

XIV.    QARTOPHTLLACE^.    Pink  Family. 

56.    DIANTHUS,  L.    Pink.    Carnation. 

*  129.    Jy.  DBiyroiDBs,  L.    Maiden  Pink. 
College  groonds. 

57.    SAPONARIA^L. 

*  130.    S.  officinalis,  L.    Bounoing  Bet  Soapwort  Th. 
Waste  lUaoee  and  roadsides.   Old  Mission,- B.  J.  Mill ;  and  common  in  C.  d(  S. ;  Keweenaw  Co.,— F. 

♦131.    8.  Vacjgaria,  L.  Th. 

Moir ;  S.  Mich.,— Wright  Cat. ;  etc.    Sparingly  introdaced.    Keweenaw  Co.,— F. 

58.    SILENE,  L.    Catohfly.    Campion. 

132.  S.  stellata,  Aiton.    Starry  Campion.  S. 
Dr.  Wright.    Constantine.— Wheeler. 

133.  S.  Virg:inica,  L.    Fire  Pink.    Catohfly. 

Wincbell  Cat. :  Keweenaw  Co..— F.     Open  woods.  Lake  Horon,— Todd;  Islands  in  Detroit  River, 
-Maclagan,  Canadian  Catalogue. 

*  134.    S.  antirrhina,  L.    Sleepy  Catchfly. 
Common. 

135.    S.  Armbria,  L.    Sweet-William  Catohfly. 
Baldwin.-Dr.  Beal. 

*136.    S.  NOcrnFix)RA,  L.    Night-flowering  C.  Th. 

Frequent  In  onltiTated  groonds. 

59.    LYCHNIS,  Toum.    Cockle. 
137.    li.  vssFERTiNA,  Sibth.    Evening  Lyohnis. 

*  138.    li.  QiTHAGo,  Lam.    Com  Cookie.  L.  P. 
In  wheat  fields,  bat  easily  eradicated  by  sowing  clean  seed-wheat.   Common. 

*  139.    L.  CoRONARiA,  L.    Mullein  Pink. 
Keweenaw  coonty ;  G^rand  TraTerse,— A.  B.  Lyons. 

eO.    ARENABIA,  L.    Sandwort. 

*  140.    A.  SBRPYLLiFOLiA,  L.    Thyme-leaved  Sandwort.  Th. 
Sandy  fields.   Common. 
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Ul.     A.  Miehauxii,  Hook,  f.  Th. 

S.  Michigan,— Wright  Cat. ;  Macomb  Co. ;  Montcalm  Co:  L.  Sap.,— Can.  Cat.    Constantine;  Three 
RiTon ;  Alcona  Co.;  Crystal  Lake,  Benzie  Co. 

*142.    A.  lateriflora,  L.  Th. 

**  From  lat.  40"*  to  the  Arctic  Sea,"— Torrey  &  Gray,  in  Flora  N.  Am."    Rather  common  in  C,  and 
quite  pretty. 

61.  STELIiABIA,  L.    Chickweed.    Starwort. 

*  143.    8.  MEDIA,  Smith.    Common  Chickweed.  Th. 

Gardens  and  fields.    A  very  abundant  and  hardy  little  weed,  which  has  been  seen  in  blossom  every 
month  in  the  year.    In  fact,  eren  in  mid-winter,  a  few  warm  days  are  enongh  to  set  it  growing. 

*L44.    S.  longrifolia,  Muhl.    Long-leaved  Stitchwort  Th« 

Low  ground.    Common. 

145.    S*  longripes,  Goldie.    Long-stalked  Stitchwort.  N.  &  U.  P. 

"  Groe  Cap,  L.  Mich.,  abundant  in  pure  sand,"— Winch.  Cat.;  Lake  Superior,— Dr.  A.  B.  Lyons.  Bare. 

*  146.       S.   GRAJilNEA,  L. 

Introduced  from  Europe.    College  grounds;  Ypsilanti,— O.  A.  Farwell. 

147.  S.  uligrinosa,  Murr.    Swamp  S.  U.  P. 
Dr.  Lyons.    Infrequent. 

148.  S.  crassifolia,  Ehrh. 

Dr.  Lyons.    Carson  City,  July  5, 1881,— C.  F.  Wheeler.    Bare. 

149.  S.  boreallH,  Bigelow.    Northern  S.  U.  P. 

Point  au  Barques,  L.  Huron,  and  Isle  aux  Train,  L.  Sup,— Gillman;  also.  Gray  in  Manual,  and  Can. 
Cat.    Isle  Boyale,— A.  K  Foote.    Infrequent. 

62.  CERASTIUM,  L.    Mouse-Ear  Chickweed. 

150.  C.  visGOsuM,  L.    Larger  Mouse-ear  C.  Th. 
Not  common. 

*  151.    C.  vuLGATUM,  L.    Mouse-ear  Chickweed.  Th. 
Common. 

162.    C.  nutans,  Raf.  Th. 

Maoomb  county;  Flint;  Lyons,  etc.    Found  on  low  grounds  from  Louisiana  to  Hudson^s  Bay.    Rare 

153.  C.  arvense,  L.    Field  Chickweed.  Th. 
Lake  Superior,— Can.  Cat.;  Mackinac,— G.  H.  Hicks.    Infrequent. 

154.  var.  oblongrlfolhini,  Holl.  &  Britt 

S.  Mich.,— Winch.  Cat.;  wet  woods  close  to  Amherstburgh,  Ont.;  Maooun. 

63.    SAGINA,  L.    Pearlwort. 

155.  S.  procumbens,  L. 

Champion,  Mich.,— E.  J.  Hill. 

156.  S.  nodosa,  Fenzl.  U.  P. 

"L.  Sup,  and  northward,"— Gray ;  Isle  Boyale,— Whitney's  Cat;  Keweenaw  Co.,— F.;  Isle  Boyale^ — F. 
E.  Wood. 

64.    SPEROULA,  L.    Spurrey. 


157.    S.  ARVEN8I8,  L.    Com  Spurrey. 
Dr.  Wright,  Dr.  Clark.    Introduced  from  Europe. 


[Stellabia  BOREAiiis,  Big.,  var.  alpestris,  Gray. 

Pic  Island,  Thunder  Bay,  Lake  Superior,- Macoun,  Canadian  Cat.] 
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XV.    PORTULACACE^.    Purslane  Family. 

65.    PORTtJLACA,  Tourn.    Purslawe. 

'  *158.    P.  oiiERAOEA,  Xi.    Common  Purslane.  Th. 

Very  tenacioas  of  life— a  yile  weed  in  gardens.    Very  common. 

66.    CLAYTONIA,  Gronov.    Spring-Beauty. 

*159.    C.  Vlrginlca,  L.  Th. 

An  early  and  Tery  pretty  epring  flower.    Common. 

160.    C.  Caroliniana,  Miohx. 

Only  foond  in  the  northern  part  of  the  State.  Frankfort,  Mioh.,— E.  J.  Parker;  Mackinac,  Jaly,  *8S, 
in  froit.— G.  H.  Hicks;  Keweenaw  Co.,— F.;  Alpena,-C.  A.  Dayis. 

XVI.    HTPERICACE^.    St.  John's-wort  Family. 

67,    HYPERICUM,  Tourn.    St.  John's-wort. 

*16L    H.  Ascyron,  li.    Great  St.  John's-wort.  Th. 

Sooth  Haven;  Ann  Arbor:  Ft.  Gratiot;  Biacomb  Co,;  Ionia ;  Stanton;  Habbardston;  Crystal  Lk.;  Flint; 
Ontonagon  River,— Whitney  Cat.  Grand  Rapids,— Bones ;  Keweenaw  Co.,— F.  Oooors  at  wide  intervals 
and  in  small  patches. 

162.    H.  Kalinianum,  U    Kalm's  St  J.  Th. 

Along  the  lakes;  more  common  northward.  t5<  Mich.,— Wright  Cat. ;  Fort  Gratiot,— Winch.  Cat.; 
Petoskey;  etc. 

*163.    H.  proliftoiim,  L.    Shrubby  St.  J.  Th. 

A  low,  compact  shrob,  with  a  profusion  of  bsight  yellow  blossoms,  from  Jaly  to  September. .  Fre- 
quent from  C.  southward. 

164.    H.  ellipticiiin,  Hook. 

Ann  Arbor,— Miss  Clark ;  L.  Sap.,— Gray;  Keweenaw  Co.,— F.;  Carp  River,— Port^.    Infreqnent. 

v*165.    H.  l»SRFORATUii,  L.    Common  St.  J.  Th. 

Ionia;  Flint;  etc.:  Keweenaw  Co.,— F.  Infreqoent.  A  bad  weed  in  the  Eastern  States,  bat  not 
troableeome  in  Michigan. 

*166.    H.  maeulatum,  Walt.  Th. 

Common. 

*  167.    H.  mutiluiii,  L.  Th. 

Common. 

*168.    H.  CanadeuHe,  L.  Th. 

Ionia  Co.;  Macomb  Co.;  Flint;  Drammond^s  Island,- Winch.  Cat.    Occasional. 

*169.  var.  inajuH,  Gray.  Th. 

St.  Clair  Co.,— Fcerste ;  Flint;  Fruitport  and  Old  Mission,— E.  J.  Hill;  L.  Sap.,— Gray. 

170.  yar.  minim um,  Chois. 

Keweenaw  Co.,— F. 

68.    ELODES,  Adans.    Marsh  St.  John's-wort. 

*171.    E.  campauulata,  Pursh.  Th. 

Common. 

XVII.    MALVACE^.    Mallow  Family. 

69.    MALI  A,  L.    Mallow. 
♦172,    M.  rotundipolia,  L.    Common  Mallow.  Th. 


Keweenaw  Co.,— F.    Southward.    (Common. 
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*17a    M.  8YI.VESTRI8,  L.       High  M.  L.  P. 

Oocatuonal. 

*174,    M.  OBiBFA,L.       Curled  M. 
Dr,  Clark.    Infreqaent. 

*  175.    M.  MOBCHATA,  L.    Musk  M.  Th. 
Keweenaw  Co.,— F.    Soathward.   Not  rare. 

♦176.    M.  AixjbaL. 
Lansing;  adrentiye  on  the  College  groonds. 

61.  SID  A,  L. 

177.    S.  NAPiEA,  Cav.  S. 

Kalamaasoo,  R.  R.  track.— Tnthill.   Bare. 

62.  ABUTHiON,  Toum,    Indian  MAMiOW. 

*  178.  A.  AviOBNNiB,  Gaert.    Velvet-Leaf.  C  <&  S. 

Roadsides  and  rlyer  banks.    Very  common  in  plapes,  and,  along  with  Dmttif  Stramonium^  forming 
regolar  thickets. 

63.  HIBISCUS,  L.    RosE-MAUiOW. 

179.    H.  Moscheutos,  L.    Swamp  Roee-Mallow.  C.  &  S. 

Monroe;  Flint:  Pat-in-Bay,  Lake  Brie;  St.  Joseph,— Y.  Willoa^by;  Detroit,— D.  H.  Campbell; 
Sangatack,— Tathili.    Rare. 

*180.    H.  Tbionum,  L.    Bladder  Ketmia.  C.  &S. 

S.— Dr.  Wright ;  Ann  Arbor,— Winch.  Cat. ;  Flint.    Rare. 

XVIII.    TILIACE^.    Linden  Family. 

64.  TILIA,  Toum.    Linden.""     Basswood. 

*  181.    T.  Americana,  L.    Basswood.    Linden.  Th. 

Abandant  in  C.  &  S.,  common  in  Emmet  Co.,  and  frequent  in  13^  P.,  **  Especially  in  Ontonagon  Val- 
ley,"— Whitney  Cat. 

XIX.    LINACEiE.    Flax  Family. 

65.  LINUM,  Toum.    Flax. 

♦182.    L.  Virginianum,  L.  a 

Ann  Arbor,— Dr.  Lyons ;  S.  Mich.,— Wright  Cat. ;  Lenawee  Co.,— O.  F.  Comstock.  Infrequent. 

183.  L.  sulcatum,  RiddelL  S. 
Dr.  Wri«^t.    University  Herb.    Rare. 

184.  L.  usiTATissiMnM,  L.    Common  Flax. 

Dr.  Clark,  and  Dr.  Wright;  Keweenaw  Co.,— F.    Escaped  from  ooltiTation.    Infreqaent. 

XX.    GERANIACE^.    Geranium  Family. 

66.  GERANIUM,  Tourn.    Cranbsbill. 

*185.    G.  maculatum,  L    Wild  Cranesbill.  C.  <!;  S. 

"Canada  to  Florida.**- Torr.  &  Gr.,  Fl.  N.  Am.   Comm<m. 

186.    G.  Bobertianum,  L.    Herb  Robert  Th. 

Pat-in-Bay,  Lake  Erie :  Montcalm  Co. :  Saginaw  Bay;  Mackinac,  and  Drammond's  Is.,— Winch.  Cat. ; 
L.  Sap.— Whitney's  Cat.    Common  aronnd  the  Gr.  Lakes,  bat  seldom  seen  in  the  interior. 
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*1^.    G.  Carolinianiyu,  L.  Th. 

llaoomb  Co.;  Clinton  Co.,  etc.  Bare  in  S.  &  C,  abondant  in  yiolnity  of  Farwell,  Clare  Co.,  thenoe  N. 
to  L.  Saperior. 

*I88.    G.  PUSnxuM,  L. 
Flint.— Dr.  Clark ;  Benzie  Co.,— Dr.  Beal ;  Conetantine,— Wheeler.    Adyentive. 

67.    EROI>IUM,  L'Her.    Stobksbidl. 

189.    E.  dOUTABiUM,  L'Her.    Storksbill.  C.  &  S. 

Ooeana  ooonty:  Ionia  ooonty;  Ealamaaoo,  etc.    Not  yet  common. 

68.    FLGSBKEA,  Willd. 

*I90.    F.  proserpinacoideSy  Willd.    False  Mermaid. 

Ionia;  Hnbbardston ;  Flint,  etc.  Not  rare  bat  naoalljr  overlooked.  A  delicate  little  herb  in  damp 
woods. 

69.    OXALIS,  L.    WooD-SoBBEii. 

19L    O.  AcetoseUa,  L.    Gommon  Wood-Sorrel.  Th. 

ICaoomb  ooonty;  and  "  L.  Sop.  and  nor&ward,"— Gtray.    Bare  in  S.  Peninsnla. 

192.    O.  Tiolaeea,  L.    Violet  W.  S.  E. 

WincheUCat.    Bare. 

*193.    O.  corniculata,  K,  Tar.  stricta,  Sav.    Yellow  W.  Th. 

Marquette  Co.,— Bnrt*0  BIB.,  etc.,  etc.    Southward.    Common. 

70.    IMPATIENS,  L.    Balsam.    Jewel-weed. 
♦191    I.  pallida,  Nutt.    Pale  Touch-me-not.  Th. 

BCacomb  Co. ;  Ionia  Co.;  Bocar  Is.,— Winch.  Cat.,  etc.    Mnch  rarer  than  the  next. 

♦195.    I.  f^lTa,Nutt    Spotted  T.  Th. 

Keweenaw  Co.,— F.  Southward, 

XXL    RUTACE^.    Rub  Family. 

71.    XANTHOXYLUM,  L.    Pbiokly  Ash. 

'^19^    X.    Americanum,  Mill.    Northern  Prickly  Ash.    Toothaehe-tsee. 

L.P. 

Ererywhere  dXang  streama  and  on  low  ground. 

72.    PTEIiEA,  L. 

*197.    P.    trifoliata,  L.    Hop-tree.   Shrubby  Trefoil.  C.<kS. 

Very  abundant  on  the  Icnr,  rocky,  islands  in  the  weetem  end  of  Lake  Brie,  and  frequent  along  rirer 
banks  and  the  shore  of  the  Qt»  Lakee.  Occurs  in  the  interior  as  far  north  as  Montcaun  Co.  Does  not 
occur  at  Flint,  and  is  not  mentioned  in  Dr.  Cooley'e  MS.  C/at.,  but  is  giren  by  Dr.  Wright. 

XXn.    ILICINE^.    Holly  Family. 

73.    ILEX,  L.    Holly. 

*  198.    I.  Terticillata,  Gray.    Black  Alder.    Winterberry.  Th. 

Low  grounds.   The  bright  red  berries  are  yery  noticeable  in  swamps  during  early  winter. 

74.    NEMOPANTHES,  Raf.    Mountain  Holly. 

*199.    N.  fascicularis,  Raf.  Th. 

Borders  of*swampe.  S.  Mich.,— Wright  Cat.;  Ionia  Co.;  Montcalm  Co.;  Flint;  Macomb  Co.;  and 
northward.   Frequent. 
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XXIII.    CELASTRACE^.    Staff-tbee  Family. 

75.    CELASTRUS,  L.    Staff-tree.    Shbubbt  Bitter-swbet. 

♦200.    €.  scandeus,  li.    Wax-work.    Climbing  Bitter-sweet.  Th. 

Freqoent. 

70.    EUONYMUS,  Toum.    Spindle-tree. 

*201.    £•  atropurpureiis,  Jaoq.    Waahoo.    Burning-Bush.  C.  &.  S. 

Low  riTor-banks.    Well  distributed,  but  nowhere  Tery  common. 

*202.    E.  AniericamiSy  L.,  var.  obovatUH,  T.  &  G.    Strawberry  Bush. 

C.  &  B. 

Trailing.    (Common. 

XXIV.    RHAMNACE^.    Buckthorn  Family. 

77.    RHAMNUS,  Toum.    Buckthorn. 

*203.    R.  aluifolia,  L'Her.  Th. 

Common. 

78.    CEANOTHUS,  L.    New  Jersey  Tea.    Red-root. 

*204.    C.  Americanus,  L.    New  Jersey  Tea.  Th. 

'  Sandy  woods,  rarely  on  beech  and  maple  land.    Frequent. 

205.    €•  ovatuSy  Desf. 

Dr.  Pitcher;  also  east  shore  L.  Horon,  E.  Ont.,  and  L.  Sap.,— Can.  Cat. ;  Cheyboygan  Co..— B.  &  K.; 
Alcona  Co. ;  Grayling;  Oscoda. 

XXV.    VITACE^.    Vine  Family.  . 

79.    VITIS,  Tourn.    Grape. 

*206.    V.  bicolor,  Le  Conte.    Summer  Grape.  C.  &  S. 

Lyons;  Stanton;  Crystal  Lk.,  Montcalm  Co.;  Flint;  Ann  Arbor.— Winch.  Cat.;  S.  Mich.,— Wright 
Cat.,  etc.    Infreqoent  S. 

*207.    V.  rlparla,  Michx.  Th. 

Common  along  our  rivers;  infrequent  in  the  pine  region,  where  V.  bicolor  is  very  abundant.     Flowei*. 
very  fragrant,  filling  the  air  with  odor.    The  small,  glaucous  fruit  is  sometimes  eaten. 

80.    AMPELOPSIS,  Michx,    Virginian  Creeper. 

*208.    A.  quinqnefolia,  Michx.  Th. 

Common. 

XXVI.    SAPINDA0EJ5.    Soapbebry  Family. 

81.    ^SCULUS,  Li,    Horse-chestnut.    Buckeye. 

209.  JE.  grlabra,  Willd.    Ohio  Buckeye.    Fetid  B.  S. 

River  bottoms,  Lenawee  Co.,— Prof .  Beal;  and  probably  in  other  localities  in  the  southern  tier  of  coun- 
ties. 

82.  ACER,  Tourn.    Maple. 

210.  A.  Pennsylvanleuiii,  L.    Striped  Maple.  "  N.  &  U.  P. 

Abundant  in  U.  P.— Whitney ;  common  at  Petoskey,  and  occasional  as  far  S.  on  the  Huron  shore  a» 
Alcona  Co.,— Winchell  Cat. ;  in  the  interior  as  far  as  Houghton  lake. 
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*  211.    A.  spictatuniy  Lam.    Mountain  Maple.  C  N.  &  U.  P. 
CoKomon  in  U.  P.;  Aloona  Co.,~Wineh.  Cat.;  Cryvtal  Lake,  M<mtoalm  Go. 

*  212.    A.  saccharinum,  Wang.    Rook  or  Sugar  Maple.  Th. 

Freqaent  in  the  U.  P.,  and  abondant  in  the  lower,  forming  extenaiTe  grovee,  either  alone  or  in  oon- 
nection  with  beeoh. 

*  213.  var.  uigrnini,  T.  &  Gr.    Black  Sugar  Maple.  Th. 

Along  with  the  preoeding,  and  mnoh  resembling  it.  Distingaiahed  beet  by  its  prominent  stipnles  and 
downy  leaves.    Common. 

*  214.    A.  dasycarpuin,  Ehrh.    White  or  Silver  Maple.  C.  &  S. 
Low  ground  along  rivers.   Common. 

*  215.    A.  rubrum,  L.    Red  or  Swamp  M.  Th. 
On  low  ground  and  along  streams.    Very  common. 

83.  NEGXJN1>0,  Moenoh.    Ash-leaved  Maple.    Box-fkiDSB. 

*216.    N.  aceroideN,  Moench.  Th. 

Birer  banks.  A  small,  handsome  tree,  with  glaoooos  green  twigs,  ash-like  leaves,  and  pendant  flowers 
and  keys.  West  of  Lake  Saoerior,  and  north  to  Saskatchewan  valley,— Maooon,  Canadian  Catalogoe. 
Frequent  in  Qrand  Biver  Valley. 

84.    STAPHYLEA,  L.  Bladder-Nut. 

*217.        S.  trifolia,  L.    American  Bladder-nut  Th. 

Marquette  Co.,  and  southward,— Burt.    Frequent  along  rirer  banks  in  L.  P. 

XXVII.    ANACARDIACE^.    Cashew  Family. 

85.  RHUS,  L.    Sumach. 

*  218.    B.  typhiua,  L.    Staghom  Sumach.  Th. 
Seldom  very  large;  less  common  than  the  next. 

*219,    R.  grlabra,  L.    Smooth  S.  Th. 

Very  common  in  C,  and  nearly,  or  quite,  as  large  as  R,  typhina.  The  trunk  oooaaionaUy  &-10  in.  in 
diameter.  These  two  species  are  much  alike,  and,  pubescence  aside,  one  might  easily  be  mistaken  for  the 
other.  It  is  no  stretch  of  imagination  to  believe  that  such  closely  allied  species,  and  there  are  many 
such,  are  descended  from  a  common  stock.  Indeed,  one  can  scarcely  belieye  otherwise  if  he  studies 
plants  extensiTely. 

*220.    R.  copaUina,  L    Dwarf  S.  C.  &  S. 

Abundant  i^  the  pine  country  on  light  soil. 

*  221.    R.  venenata,  DC.    Poison  Sumach  or  Dogwood.  L.  P. 

Common  in  swamps  and  poisonous  to  the  touch.  A  low  shrub,  with  smooth,  grayish  bark,  and  dull, 
white  fruit  in  dusters.    Green  Lake,  G.  Trayerse  Co.  and  southward. 

*  222.    R.  Toxicodendron,  L.    Poison  Ivy.    Poison  Oak.  Th. 
Tall-climbing,  often  to  tops  of  forest  trees ;  stems  occasionally  sereral  inchee  in  diameter. 

223.    R.  Canadensis,  Marsh.    Fragrant  Sumach.  Th. 

Less  frequent  than  other  members  of  the  genus.  Found  chiefly  on  bluCFs  and  sandy  hills  through  the 
middle  counties  of  the  L.  P.  **N.  to  the  Saskatchawan,"— Torr.  &  Gr.,  Fl,  N.  Am. 

XXVIII.    POLYGALACE^    Milkwort  Family. 

86.  POLYGALA.  Toum.    Mh-kwobt. 

*224.  P.  paucifolia,  Willd.  Flowering  Wintergreen.  Fringed  Polygala,  Th. 
Ck>mmon  on  pine  land ;  the  large,  roee-purple  flowers  very  beautiful. 

*225.    P.  poly^ama,  Walt,  Th. 

Sandy  soil.  Ionia,  Clinton,  Montcalm,  and  countiee  southward.  Infrequent.  Abundant  near  Quin- 
neeec,  Menominee  Go.,— E.  J.  Hill. 
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*  226.    P.  Seuegra,  L.    Seneca  Snakeroot  Th. 
Banks;  not  common. 

227.  var.  latifolia,  Torr.  &  Gray. 

Sabbardston ;  Flint.    Rare. 

*228.    P.  sanguinea,  L.  C.  &  S. 

Beldincr ;  Ionia;  Flint ;  Biaoomb  Co.«  etc.    Local,  bat  osnally  abondant  When  foond  at  aU. 

229.    P.  oruciata,  L.  S. 

a  Mich..— Wright  Cat.    Rare. 

♦230.    P.  vertlcillata,  L.  C.  &  S. 

Flint;  Macomb  Ck>.;  Wayne  Co.,  etc.    Cammon  la  some  places,  rare  in  others.    The  fresh  roots  hare 
the  smell  of  wintergreen,  or  $pircBa  lobata, 

XXIX.    LEGUMINOSiE.    Pulse  Family. 

87.  BAPTIS^A,  Vent     Fame  Indigo. 

*231    B.  tinctoria,  R.  Br.    WUd  Indigo.  C.  &  a 

Woodward  Lake,  Ionia  Co.;  Flint;  Biacomb  Co.;  Ann  Arbor,— Winch.  Cat.;  etc.    Abundant  in  places 
but  not  veil  distribnted;  mnch  commoner  than  the  next  species. 

232.    B.  leucantha,  Torr.  &  Or.  S. 

Calhoon  Co.,— Winch. Cat. ;  Ann  Arbor,— AUmendinger  Cat.;  Shore  of  Lake  Brie,— Goldie,  Cana- 
dian Catalogue.    Bare. 

88.    LUPrNTJS,  Toum.    Lupike. 

*233.    L.  perenniSy  L.    Wild  Lupine.  CAS. 

Abundant  in  light  sand.    Flowers,  a  line  bloe-pnrple,  yarying  to  light  pink,  in  May  and  Jane  forming 
great  masses  of  color. 

234.  yar.  occidentalis,  Watson. 

Benton  Harbor,— Wheeler. 

89.  TBIFOLIUM,  Toum.    CiiOVBE.    Trefoil. 

*  235.    T.  ABVENss,  L.    Rabbit-foot  or  Stone  Cloyer. 
Becoming  natoraliaed  in  light  soil. 

*236.    T.  PRATBN8E,  L.    Red  Clover.  Th. 

Meadows  and  fields. 

*  237.    T.  MEDIUM,  li.    Mammoth  Olover.    Zigzag  Clover. 

238.    T.  stoloniferuniy  Muhl.    Running  Bu£Palo  Clover, 
Kalamasoo,— Tathill.    Introdaoed  (?) 

*239.    T.  repenSy  L.    White  Clover.  Th. 

Meadows,  pastures,  and  road-sides.    Very  conmion, 

*  240.    T.  HYBRiDUM,  li.    Alsike  Clover.  Th. 
Escaped  from  caltivation. 

24L    T.  AGRARiuM,  li.    Yellow  or  Hop  Clover.  Th. 

Port  Huron,— C.  K.  Dodge;  Keweenaw  Co.,— F.    Not  common. 

*  242.    T.  PROCUMBBN8,  li.    liOW  Hop-C.  C.  &  S. 
Ionia,  etc.    Blossoms  bright  yellow  and  very  pretty.    Infrequent. 

90.    MELILOTUS,  Tourn.    MBLitiOT.    Sweet  Clover. 

*24a    M.  oVfioinalis,  Willd.    Yellow  Melilot.  CAS. 

Bare. 

*  244.    M.  ALBA.  Lam.    White  Melilot.  L.  P. 
More  common  than  the  preceding,  but  only  occasional. 
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91,  MEDICAGO,  Toum.    Mediok. 

2i5.    M.  SATivA,  li.    Lucerne.    Alfalfa.  C.  &  S. 

Escaped  from  coltiTation  in  a  few  plaoee. 

*  246.    M,  LUPuiiiNA,  L.    Black  Medick.  Noneeuoh.  L.  P. 
Waste  plaoee.    Mackinac;  Jackson;  Ann  Arbor,  etc.;  forming  patches. 

92.  AMOBPHA,  L.    False  Iin>iQO. 

247.  A.  canescenSy  Nutt    Lead-Plant.  S. 

W.  Mich.,— Winch. Gat.;  Ann  Arbor,— Prof.  M.  W.  Harrington;  Kalamazoo;  Tathill;  Klinger  Lake; 
Barron  Lake,— Wheeler.    Bare.  • 

93.  *  TEPHBOSIAy  Pero.    Hoabt  Pba. 

248.  T.  Yirgriniana,  Pere.    Goat's  Bue.    Gatfirut.  C.  &  8. 

Clinton  Go. ;  Montcalm  Go. ;  Macomb  Go.;  Livingston  Co.,— Miss  Clark,  etc.  On  light  sand.  Infre- 
quent. 

94.    BOBINIA,  L.    Looust-tbee. 

*  249.    B.  Pseudacacia,  L.    Gommon  Locust  or  False  Acacia. 
Escaped  from  coltiTation. 

'  250.    B.  Tiscosa,  Vent    Glammy  Locust. 

Escaped  from  onltiyation  at  Ionia,— Wheeler. 

95.    ASTBAGALUS,  Tourn.    Milk-Vetoh. 

*2SL    A.  Canadensis,  L.  Th. 

Pat-in-Bay;  Ann  Arbor;  Macomb  Co.;  Orchard  Lk.;  Montcalm  Co.;  rirer  bank,  North  Lansing; 
Shiawassee  C!o.,— 0.  H.  Hicks;  and  northward.    Well  distribnted,  bnt  infieqaent. 

*  252.    A.  Cooperiy  Gray.  C.  &  S. 

Dr.  A.  B.  Lyons ;  Coolay  MB.;  Park  Lake,  Clinton  Co..— Bailejr;  day  bank  1%  miles  N.  of  the  College,- 
Wheel»,1891.    Bare. 

96.    I>ESMODlXJM,  Deev.    Tiok-Tbbfoil. 

*253.    D.  nudiflorum,  DC.  C.  &  S. 

OrystalLk.;  Montcalm  Co.;  Flint;  Macomb  Co.;  S.  Mich.,- Wright,  Gat^  etc.,   Common. 

*254.    D.  acuminatum,  DC.  C.  &.  S. 

Woodlands.    Very  common. 

*255.    D.  pauciflorum,  DC.  S. 

Mont  Lk..— Miss  Clark  in  Winch.  Cat.    Bare. 

♦256.    D.  rotundifolium,  DC.  C.&S. 

Habbazdston;  Ionia;  Flint;  So.  Haren;  Macomb  Co.;  Ann  Arbor,— Allmend.  Cat.  etc.  Infrequent. 

257.    D.  canescens,  DC.  S. 

Ann  Arbor,— AUmend.  Cat. ;  S.  West,— Wright,  Cat.    Bare. 

*258.    D.  cuspidatum,  Torr.  &  Gray.  0.  &  S. 

Habbaidston;  Flint;  Ann  Arbor;  Macomb  Co.;  S.  Mich..— Wright,  etc.    Usnally  on  oak  land. 
Freqoent. 

259.    D.  Ulinoense,  Gray. 
Unifersity  campns,  Ann  Arbor,  Mich.,  1885,— Dr.  W.  J.  BeaL 

*260.    D.  Dillenii,  DarUngt.  C.  &.  S. 

Oak  woods.  Hnbbardston:  Flint;  Macomb  Co.;  S.  Mich.,— Wr.  Cat.;  Mont  Lk..— Miss  Clark,  etc. 
Freaoent.  Downy  forms  of  this  species  were  called  D.  vtfridt/Iorum,  Beckli^  the  first  edition  of  this 
catalogoe. 

[HSDTSABUM  BOBEALE,  Nutt. 

N.  Shore  of  L.  Saperior,— Gray*s  Man.    May  be  looked  for  within  onr  limits.] 

70 
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*261.    D.  paniculatum,  DC.  C,  &  S. 

Oak  woods.    HabbardBton;  Flint;  Macomb  Co.;  S.  Haven;  8.  Mioh.,— Wr.  Cat., etc.    Freqaent. 

*262.    D.  Canadeuse,  DC.  Th- 

HabbardBton,  and  probably  farther  N.;  Flint;  Ann  Arbor,— Allmendinger  Cat.  and  Winch.  Gat., 
etc.    Flowers  early.    Frequent. 

263.  D.  sessilifoliuni,  Torr.  &  Gray.  S. 
"  Michigan,"— Gray;  8.  Biich.,— Winch.  Cat. ;  University  Herb.,  Niles,— Amee;  Greenville.    Rare. 

264.  I>.  rigridum,  DC.  C.  &  a 

Hnbbardston;  Flint ;  MjMJomb  Co. ;  Ann  Arbor  and  8.  W.,— Winch.  Cat.    Infreqnent. 

265.  D.  eiliare,  DC.  ,  S. 

Dr.  Wright.    Bare. 

*266.    D.  Marilandicuiii,  P.Boott  C.  &  S. 

Dry  hills;  Ionia,  and  southward ;  near  Park  Lake,  Clinton  Co.,— Dr.  BeaL    Infrequent. 

97.    LESPEDEZA,  Michx.    Bush-Cix)ver, 

*267.    L.  violaeea,  Pers.  S. 

Ann  Arbor,— Miss  Clark;  8.  W.,— Wright.    Infrequent. 

*268.    L.  reticulata,  Pers.  CAS. 

Dry  woods  and  fields.    Common. 

269.  li.  Stuvei,  Nutt  a 
Winchell  Cat. ;  Qray  in  Bianual.    Rare. 

270.  var.  intermedia,  Wats. 
Oray*s  Man. 

*271.    Tj.  polystachya,  Michx.  C.  A  S. 

Common. 

*272.    L..  capitata,  Michx.  C.&B. 

Abundant  in  old  fields ;  prefers  light  sand.    Common. 

273.  L..  aiigriiHtifolia,  EIL  C.&S. 

In  the  same  situation,  and  along  with  the  preceding  two.    Infrequent. 

98.    VICIA,  Tourn.    Vetch.    Tare. 

274.  V.  BATiVA,  Li.    Commoii  Vetch.    Tare. 

Detroit.— Dr.  Lyons;  Springwells,— Henry  Oillman;  Port  Huron,— C.  K.  Dodge;  Keweenaw  Co., — 
Farwell.    Infrequent. 

275.  V.  Craeea,  L.  S. 

S.  Mich.— Wright  Cat. ;  Ann  Arbor,— Prof.  M.  W.  Harrington.    Itare  or  local. 

*276.    V,  Caroliniaiia,  Walter.  C.  &  S. 

Dry  soil.    Common. 

*277.    V.  Amerieaua,  Muhl.  Th. 

Ann  Arbor:  Ionia;  Montcalm  Co.,  etc.;  N.  to  Lake  Sup.    Much  rarer  than  the  preceding,  and  rerf 
pretty.    Spreads  rapidly  in  C,  along  railroads  and  highways,  and  acts  like  an  immigrant. 

^>9.    IjATHYRUS,  Toum.    Vetohljng.    Everu^sting  Pea. 

278.    L,  luaritimuH,  Bigelow.    Beach  Pea.  Th. 

All  around  the  Or.  Lakes,  but  seldom  or  never  seen  in  the  interior.    9hore  of  Higgins  Lake,— O.  H. 
Cannon. 

*279.    L.  ochroleueus.  Hooker.  Th. 

Hillflides  and  dry  uplands.    Keweenaw  Co.,— F.,  and  southward.    Infrequent. 

280.    L.  veno8ii8,  Muhl.  Th. 

Ionia  C;  Clinton  Co.;  Flint;  Macomb  Co.;  Ann  Arbor,  etc.     Northward  to  Keweenaw  Co.,~F. 
Infrequent.        w 
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*281.    li.  paluHtris,  L.  Th. 

Ann  Arbor ;  Ionia ;  Bay  City^  Antrim  Co. ;  Petoskey  to  L.  Sap.  This  and  the  next  are  both  .common  in 
C,  growing  in  marshee  along  with  Apioa  tuOero§a^  Campanula  aparinoides^  etc. 

*282.  var.  inyrtifolius.  Gray,  Th. 

Infrequent. 

lOO.      APIOS,    BOEBHAAVE. 

*283.    A.  tiiberosa,  Moenoh.    Ground-nut    Wild  Bean.  C.  &  S. 

A  cnrions  vine,  with  edible  tabere,  and  fragrant,  ohocolate-brown  flowers.    Common. 

lOl.    STROPHOSTYLES,  Ell. 

284.    S.  augriilosa.  Ell.    Wild  Bean.  S. 

S.  E.  along  shore,  and  on  the  islands  of  Lake  Erie,  and  shore  of  Lake  Michigan  at  So.  Haven,— Bailey. 
Probably  not  mnoh  father  north,  and  not  found  in  the  interior. 

102.    AMPHIC ARPJEA,  Ell.    Hog  Pea-nut. 

*285.    A.  monoiea,  Nutt.  Th. 

Fields  and  woods.    Common. 

♦286.    A.  Pitcheri,  T.  &  G. 

Moist  woodlands.    Hnbbardston;  Lenawee  Co.,— Dr.  Beal. 

103.    CERCIS,  L.    Red-bud.    Judas-tree. 

♦287.    C.  €auadeuMi8,  L.  C.  &  S. 

Indigenous  throoghont  the  southern  part  of  the  State,  and  as  far  N.  in  the  west  as  Ghrand  RiTer  yalley. 
Plaster  creek,  Grand  Bapids— Qarfield ;  Ionia— LeValley;  bauks  of  Thomapple  rirer.  Eaton  Co.:  Ann 
Arbor;  Adrian;  South  Haven,  etc.  This  tree  is  quite  frequent  in  the  valley  of  the  river  Raisin,  10  miles  8. 
W.  of  Adrian,  in  company  with  NegundOt  Oyninoclcidue,  and  ^aculu$  glabra.  The  largest  trees  are  ten 
inches  in  diameter,— Henry  Owen. 

104.     CASSIA,  Toum.    Senna. 

♦288.    C.  Marilandiea,  L.    Wild  Senna.  C.&S. 

Lyons ;  Grand  Haven ;  Ann  Arbor,  etc.  River  banks;  a  tall  weed  with  bright  yellow  blossons.  Infre- 
quent. 

105.    OYMNOCLADUS,  Lam.    Kentucky  Cofpee-tree. 

*289.    G.  CanadeiiMiM,  Lam.  C.  &  S. 

A  slender  tree  along  the  river  banks  as  far  N.  as  Maple  river,  in  Clinton  Co.;  also  Fish  creek,  Mont- 
calm Go.;  banks  of  Grand  river,  etc.  The  largest  specimen  seen  was  about  60  feet  high,  and  less  than  a 
foot  in  diameter.    Farther  south  a  large  tree.    Infrequent. 

106.    GLEDITSCHIA,  L.    Honey-Locust. 

290.    G.  triacautliOH,  L.    Three-thorned  Acacia.  Honey-Locust.  S. 

Grows  along  the  river  Raisin,  and  is  certainly  indii^ous.    Often  two  feet  in  diameter^— Dr.  Beal, 
jnryOw  -     -•         .     ~.    -        .      .  ,.      .       ^     ^ 

Wheeler. 


vrrowB  aiong  i^ne  nver  xiai8ui,Bxia  »  oeruoniy  mcugenous.  kjlx^ox  iwo  leeii  m  aiameier,— i.rr.  Deai, 
Henry  Owen,  et  uZ.  Along  the  St.  Joseph,  also,  and  in  other  localities  in  the  extreme  S.  Dundee,  Nilee,-- 
Wheelei 


XXX.    ROSACEA.    EosE  Family. 

107.    PRUNUS,  Tourn.    Plum,  Chebby,  Era 

♦291.    P.  Americana,  Marshall.    Wild  Yellow  or  Red  Plum.  Th. 

Along  our  rivers ;  the  fruit  either  round  or  oblong,  yellow,  red,  or  green,  and  pleasant  or  bitter.  Along 
Black  River,  Cheboygan  Co.,— B.  A  K. 

292.    P.  punilla,  L.    Dwarf  Cherry.    Sand  Cherry.  Th. 

L.  Sup.;  Emmet  Co.:  Houghton  Lake;  Mecosta  Co.:  South  Haven;  Saginaw  Bay.— WincheU,  etc. 
Frequent  m  the  N.  half  of  the  E.  P.,  but  not  yet  found  in  the  interior  8.  of  Saranao,  Ionia  Co.,  where  it 
occurs  in  a  dry  glade  along  with  SjfrUhyria^  CattiHeia^  Lupinus^  and  Senecio  aureus, 

♦298.    P.  Pennsylvanlca,  L.f.     Wild  Red  Cherry.  Th. 

Yerv  abundant  on  sandy  land  in  the  N.  half  of  the  State,  but  lees  common  southward,  where  P. 
aerotina^  takes  its  place.  Occasionally  it  becomes  a  good  sized  tree,  40-50  feet  high,  a  foot  and  a  half  in 
diameter.    One  such  stands  by  the  roadside  near  Prairie  Creek,  in  Ronald  Tp.,  Ionia  Co. 
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*294.    P.  Yirgriniftna»  I^.    Choke-Cherry.  Th. 

Ashrob  or  small  tree.  Very  jnretty  in  May  by  reaeon  of  its  light  green  leares  and  raoemee  of  white 
flowen.   C<nDinon. 

*296.    P.  serotina,  Ehrh«     Wild  Black  Cherry.  Th. 

A  medinm  aiaed  timber  tree,  well  known  as  "  Blaek  Cherry."  Freqnent  in  G.  and  S.,  in  plaoae  sofB- 
eientiy  so  for  eoonomio  nse.    Baie  in  N.  and  U.  P. 

108.    SPER^A.  L.    Meadow-Swbet. 

'^296.    S*  salicifolia,  L.    Common  Meadow-Sweet  Th. 

In  marshes.   Common. 

297.    S.  tomentosa,  L.    Hardhaok.    Steeple-Bush.  C.  &  S. 

Gnmd  Rapids,— G.  D.  Bones;  Ionia  Co.,  and  southward.  A  low  shmb  with  line  loee-oolored  flowws, 
in  dense  panicles,  and  leares  rostj-wooly  bsoeath.   Infrequent. 

296.    S.  lobata,  Jaoquin.    Queen  of  the  Prairie.  S. 

^'Meadows  and  prairies,  Penn.  to  MiolL,**— Gray.  Oocors  onlyin  the  S.  W.  B.  B.  track,  near  Aogusta, 
—Prof.  Bailey;  Galhoon  Go.;— XJniTenity  Herb.  St.  Joseph,— YTwilloogfaby. 

109.    PHYSOCABPUS,  Maxim.    Nunc-SABK. 

*299.    P.  opulifoliusy  Maxim.  Th. 

Akmg  streams.  A  low  shmb  with  reoorred  branches,  white  flowera.  closters  of  reddish  pods,  and 
something  the  habit  of  red  corrant  bat  larger. 

no.    GILiLifiNIA,  Moenoh.    Iin>iAK  PHYsia 

900.    G.  trlfoliata,  Moench.     Bowman's  Root  & 

WincheUGat.    Bare. 

111.    BUBUS,  Toum.    Bramble. 

aOL    B.  odoratuSy  L.    Purple  Flowering-Raspberry.  Th. 

From  Ft.  Gratiot  (Winchell)  northward.  Not  observed  in  the  interior  of  the  G.  &  S.  Gommon  in 
N.andU.P. 

902.    B.  NutkanuSy  MoQino.    Salmon-berry.  N.  &  U.  P. 

Freqoent  at  Petoskey  and  common  fvther  north. 

*303.    B.  triflorusy  Richard.    Dwarf  R.  Th. 

Freqnent. 

^^304.    B.  strigosus,  Michx.    Wild  Red  R.  Th. 

Variable.    Gommon. 

*d06.    B.  occidentalism  L.    Black  R.  Thimbleberry.  Th. 

Hybrids  between  this  and  the  preceding  frequently  oocnr.    Gommon. 

*dl06.    B.  neglectusy  Peck. 
Hnbbardston,. 

^307.    B.  villosuSy  Aiton.    Blackberry,  Common  or  High.  Th. 

Yerr  common  in  G.,  covering  thoasands  of  acres  of  waste  pine-land  to  the  exelnsion  of  almost  every- 
thing  else.    Bare  in  U.  P. 

906.    B.  Millspaugrhiy  Britton,  n.  sp.    Tarrey  Bulletin,  Dec.,  1891,  p.  366. 
Keweenaw  Peninsola,- L.  H.  Bailey,  in  Garden  and  Fcrett,  1808,  p.  144. 

*309.    B.  Canadensis,  L.    Dewberry.    Low  Blackberry.  Th. 

ExtensiTely  trailing— 12  feet  or  more— deep-rooted,  hard  to  exterminate,  and  tronbleeoae  in  eam^ 
fields.  Fmit  npe  about  the  middle  of  Jnly,  sweeter  than  that  of  B,  vOUmu,  Keweenaw  Go.,— F. ;  Black 
Lake,  Gheboygan  Go.,— Wheeler.    Freqoent. 

*  310.    B.  hispiduSy  L.    Runnmg  Swamp-B.  Th. 

Very  abnndant  throogh  the  G.  in  the  pine  coontry,  frequently  cohering  the  ground. 

112.    DAL.IBABDA,  L. 

311.    D.  repenSy  L. 

Ann  Arbor,— l^aiT  Glark ;  Macomb  Go.,— Goolay*  Biay  occur  f^ffther  north,  and  perhaps  throughout 
Lake  Huron,— Bell,  Ganadian  Gatalogue. 
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113.    GEtTM,  L.    Avens. 

*312.    O.  album,  Gmelin.  L.  P. 

Ck>mmon. 

*313.    G.  Yirsrinianum,  L.  C.  &  S. 

Gommon. 

3U.    G.  macrophylluiUy  Willd. 

Baie  in  L.  P.    Cheboygan  Co.,— B.  A;  K.;   N.  Shore  of  Lake  Saperior,— Agaesiz. 

315.    G.  strictuin,  Alton,  Th. 

New  Hayen ;  Gratiot  Co.;  Petoekey,  etc. ;  Keweenaw  Co.,— F.;  St.  Clair  Co.,— A.  F.  FOToste.  . 

♦316.    G.  rivale,  L.    Water  or  Purple  Avens.  Th. 

Swampa  and  wet  plaoee.    Common . 

317,    G.  tiiflorum,  Pursh. 

Otieoo  Tp.,  Ionia  Co.,— A.  B.  Morse;  Montcalm  Co.,  near  Greenville;  the  only  reported  localitiee  in 
the  State. 

114.    WALOSTEINIA,  WUld. 

*318.    W.  f^agarioides,  Tratt.    Barren  Strawberry.      *  Th. 

Liyingston  Co.,— Winch.  Cat.;  Ionia;  Flint  to  L.  Sap.,— Whitney  Cat.  Rather  local,  bat  abundant 
when  foond  at  all. 

115.    FBAGABIA,  Toum.    Stbawbbbrt. 

♦319,    F.  Yirsriniana,  Mill.  Th. 

Very  common. 

*320.  var.  lUinoensis,  Gray.  Th. 

Keweenaw  Co.,— F. ;  andsoathward.    Freqnent. 

321.    F.  vesca,  L.  Th. 

Occasional  in  S.,  freqnent  in  C,  and  abundant  northward,  where  it  seems  to  take  the  place  of  F,  Vir- 
Oiniana,    Moist  woodlands  and  borders  of  swamps. 

.116.    POTENTILLA,  L.    Cinqub-poil.    Pive-pikgbr. 

*322.'  P.  argruta,  Ph.  Th. 

Flowers  either  white  or  yellow,  genendly  all  in  one  locality  of  one  color;  the  same  is  trae  of  Moth 
MiiUein;  Ann  Arbor;  Macomb  Co.;  Ionia;  and  N.  to  isle  RoyaL  Freqnent  on  light  sand;  in  places 
common. 

♦323.     P.   RBOTA,  L. 

Ypeilanti,— O.  A.  Farwell:  Lansing,— Dr.  Beal ;  Spreading  along  the  T.  &  A.  A.  B.  B.  track  between 
Ann  Arbor  and  Howell  Jonction,— C.  F.  Wheeler. 

*324.    P.  Norvegrica,  L.  Th. 

Common. 

325.    P.  Pennsylvanica,  L. 

L.  Snperior,— Gray*s  Man.  p.  159;    Prof.  Ellis,  in  Canadian  Catalogue. 

*326.    P.  argrentea,  L.    Silvery  Cinque-foil. 

Ann  Arbor,— Clark  and  Allmendinger ;  Alma.— Dayis;  Inland,  Benzie  Co.;  *'Behayes  like  a  weed  at 
Hanoyer,  Mich.,  running  out  doyer,**  etc.,— G.  £.  Simmons.    Becoming  frequent. 

327.    P.  fHgida,  Villara.  U.  P. 

Dr.  Lyons.    Rare, 

*32a    P.  palustris,  Soop.    Marsh  Pive-Finger.  Th. 

Swamps  throoghont,  but  nowhere  abundant. 

*329.    P.  fmticosay  L.    Shrubby  Cinque-foil.  Th.  ' 

Edges  of  swamps.  A  low  shrub  with  small,  silky  leayee,  and  a  profnsioli  of  showy  yellow  blossoms,  in 
August.    Banges  N.  to  Arctic  America.    Common. 

330.    P.  trldentata.  Ait    Three-toothed  C.  N.  &  U.  P. 

Barrens  of  Missaukee  Co.;  Grayling;  **  Shores  of  the  Upper  Great  Lakes,**— Gray;  Isle  Boyal,— Dr. 
Lyons.    Frequent. 
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331.    P.  Auserina,  L.    Silver- Weed.  '  Th. 

Freqnent  aionx  the  Great  LakeSf  bat  rare  in  the  interior.  Banks  of  Higgins  Lakei—G.  H.  Cannon ; 
Baldwin,— W.J.  Beal;  Otiiego  Co.,— Gay  L.  Stewart. 

*332.    P.  Canadensis,  L.    Common  C.    Five-Pinger.  Th. 

Common. 

117.    AGRIMONIA,  Toum.    Aobimony. 

1*333.    A.  Eupatoria,  L.    Common  Agrimony.  Th. 

Dry  soil.    C-ommon. 

.  334.    A,  parviflora.  Ait    Small-flowered  A.  S.  E. 

Detroit,— Misa  Clark;  Maoomb  Co.;  8t.  Clair  Co.,— A.  F.  Foerste.  Infrequent. 

118.    POTERIUM,  L.    Burnet. 

335.  P.  Canadense,  Benth.  &  Hook.    Canadian  Burnet.  S. 
Soath  Haven,— fiailey;  Ann  Arbor,— Allmendinger.    Bare. 

119.    ROSA,  Tourn.    Rose. 

336.  R.  setigrera,  Michx.    Climbing  or  Prairie  Rose.  C.  &  S. 

So.  HaTen,—Bailey:  Jackson  Co.,— Winchell;  Flint,— Dr.  Clarkr  Macomb  Co.,— Cooley;  Groese  Isle,— 
Miss  Clark;  Belle  Isle  Park,— Foerste;  near  Adrian,— Mrs.  I.  H.  Wheeler.    Indigenous,  bat  rare  or  locaL 

337.  R.  Engeimanni,  Watson.  N.  &  U.  P. 
Indian  Rirer,  Black  Lake  (Cheboygan  Co.);  Mackinaw  City;  Petoskey,— Wheeler ;  Keweenaw  Co.,— F. 

338.  R.  blanda,  Aiton.  Th. 

Ionia;  Habbardston;  Flint:  Ft.  Gratiot,— Winch.  Cat.  Lake  shore,  New  Buffalo,— Wheeler,  North- 
ward to  Keweenaw  Co.,— P.  Common  northward,  but  infrequent  south  of  lat.  4S**  except  along  the 
shore  of  Lake  Michigan. 

339.  R.  Sayi,  Schwein,  N.  &  U.  P. 
Oscoda;  Keweenaw  Co.,— F.;  Cheboygan  Co.,— B.&K.    Infrequent. 

340.  R.  Arkansana,  Porter.  N.  &  U.  P. 
Harbor  Springs,- Wheeler ;  Keweenaw  Co..— F.    Rare. 

341.  R.  aeioularis,  Lindl.  '  N.  &  U.  P. 

Keweenaw  Co.,— F. ;  Mackinac,— Loring;  In  herb,— Gray ;  South  Shore  Lake  Superior,— Whitney, 
1849;  Au  Sable;  Crawford  Co. 

*342.    R.  Carolina,  L.  Th. , 

Swamps.    Common. 

*Si3.    R.  Carolina  Xliuinilis,  C.  F.Wheeler.    A  supposed  hybrid. 
Border  of  a  swamp  near  the  Agricultural  College. 

*344.    R.  humilis.  Marsh.  Th. 

Abundant  and  pretty.  In  the  C.  it  is  our  common  wild-rose.  Dry  soil.  A  low  form  on  hills  about 
Ionia  has  narrow  leares,  with  pedanoles  and  ripe  fruit  glandular-bristly. 

*345.    R.  RUBiGiNOSA,  L.    Sweetbrier.    Eglantine.  C.  <&  S. 

Roadsides.    Frequent. 

120.    PYRUS,  L.    Peab.    Apple. 

*  346.    P.  eornaria,  L.    American  Crab- Apple.  C.  &  S. 

Thickets  and  along  streams ;  the  fine  rose  colored  flowers  delightfully  fragrant  in  May.  The  frait 
green  and  bitter.    Common. 

*347.    P.  arbutifolia,  L.f.    Choke-berry.  Th. 

Hubbardston;  New  Buffalo,— Wheeler;  HarrisTille  and  northward. 

*348.  var.  melanoearpa.  Hook.  Th. 

Burt.  MS.;  Isle  Royal,— Whitney*s  Cat.,  etc.    Frequent  in  swamps  through  C. 

349.    P.    Americana,  DC.    American  Mountain  Ash.  N.  &  U.  P. 

Ludington,  and  north  along  the  Michigan  shore  to  Charlevoix;  Sault  Ste.  Marie;  and  into  Canada 
where  it  is  oonmion;  also  westward,  through  U.  P.,— Burt,  and  Whitney. 
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350.    P.  Hambucifolia,  Cham.  &  Schlect 
Maokiiiac  Island,— H.  Biann;  Kewoenaw  Co.,— F. 

*35L    P.  MAiiUs,  Li.    Cultivated  Apple. 
Spontaneoos  in  thickets  along  roadsides. 

121.    CRAT^GUS,  L.    Hawthorn.    White  Thorn. 

*352.    C.  coccinea,  L.  Th. 

Ckmimon. 

*353.  var.  moUiH,  T.  &  G.  Th. 

Freqpent  in  C;  oar  largest  thorn,  frequently  20-25  ft.  high  and  a  foot  in  diameter.  A  tree  along  the 
BalBin  nver  in  Monroe  Co.,— Wheeler;  Ontonagon,— Mary  H.  Clark. 

*354.    C.  tomentosa,  L.  Th. 

Hm  form  referred  to  this  species  is  a  shrab  with  large,  thick,  oval,  sharply-serrate  leayes,  beneath 
prominently  veined,  and  tapering  into  a  margined  petiole;  corymbs  veiry  straggling  and  fruit  quite 
nnaU-^  in.    Infrequent. 

*355.    C.  punctata,  Jaoq. 

A  shmb  or  low  tree  very  common  in  the  center  of  the  State.    Very  variable. 

*,356.    C.  Crus-gralU,  L.    Cookspur  Thom.  S. 

Usually  a  shrab.    Used  for  hedges  in  the  east.    Common. 

122.    AMELANCHIER,  Medio.    June-bbrbt. 

♦357.    A.  Canadensis,  Torr.  &  Gray.    Shad-bueh.    Service-berry.       Th. 

A  shrab  or  small  tree.  Frnit  variable  in  siae  and  flavor,  frequently  delicioas,  and  so  well  known  to 
the  birds  that  one  can  seldom  find  it  well  ripened.  Inclades  vars.,  Botryapium  and  rohindifolia. 
Common. 

*  358.  var.  (?)  oblongrifolia,  T.  &  Gr.  Th. 

Ionia ;  Flint;  8.  Mich.,— Winchell  Cat.    A  low  shrab  on  sandy  land.    Infreqaeht. 

359.  A.  oligrocarpa,  Koem.  U.  P. 
Shores  of  Lake  Saperior,— Gray^s  Man.;  Keweenaw  Co.,— F. 

360.  A.  alnifolia,  Nutt.  N.  AU.P. 
Presqae  Isle,— Winchell;  Keweenaw  Co..— F.    Rare. 

XXXI.    SAXIFRAGACEiE.    Saxifrage  Family. 

123.    SAXIFBAGA,  L.    Saxifrage. 

36)..    S.  aizoideH,  L.    Yellow  Mountain-Saxifrage.  U.  P. 

''Northern  Michigan."— Gray. 

362.  S.  tricuspidata,  Retz.  U.  P. 
*'8hore  of  L.  Sap.  and  northward,"— Gray;  Isle  Royaie,— Dr.  Lyons  and  Whitney  Cat. 

363.  S.  Aizoon,  Jaoq.  U.  P. 
"Upper  Mich.,"— Gray;  Isle  Royaie,— Lyons,  and  Whitney. 

364.  S.  Virgriniensis,  Michx.    Early-S.  U.  P. 
li.  Sap.,— Can.  Cat.;  Keweenaw  Co.,— F. 

*365.    S.  Pennsylvanlca,  L.    Swamp  S.  Th. 

Bogs.    Common. 

124.     TIARELLA,  L.    False  Mitre-wort. 

*366.    T.  cordifolia,  L.  Th. 

Ft.  Gratiot;  Macomb  Co. ;  Flint;  Stanton ;  and  northward.    Common  in  N.  <9t  U.  P. ;  rare  in  C.  &  S.  W. 

125.    MITELLA,  Toum.    Mitre-wort.    Bishop's-Cap. 

*367.    M.  diphylla,  L.  Th. 

Hillsides  in  rich  woods.    Very  common. 
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*368.    M.  nuda,  L.  Th. 

Shaded  swamps  in  Sphctanum.  Racemes  sometimes  inclined  to  be  paniculate^  seeds  biown.  A  yery 
delicate  and  pret^  little  herb,  nsoally  growing  under  tamaracks  and  along  with  Ribm  rubrutn^  CMoifenm 
hi9pidulck^  Smilacina  tHfolia,  and  ScUix  Candida,  The  scape  freooentlj  bears  a  small  leaf,  as  if  to  soggest 
the  deriTation  of  this  and  the  preceding  from  one  earlier  form.    Frequent. 

126.    HEUCHERAy  L.    Alum-root. 

369.    H.  Americana,  L.    Common  Alum-root  C,  &  S. 

Grand  Rapids,— Coleman;  Ann  Arbor,— Winch.  Gat.;  Monroe  Co.,— Wheeler.  Rare. 

*370.    H.  hlspida,  Pursh.  C.<SbS. 

Common  in  Orand-8aginaw  Valley. 

127.    CHRYSOSPLENIUM,  Tourn.    Goldbn  Saxifrage. 

*371.    C.  Americanum,  Schwein. 
So.  Haven ;  Hnbbardston ;  Flint;  and  northward.    Infreqaent. 

128.    PABNASSIA,  Tourn.    Grass  op  Parnassus. 

372,  P.  parviflora,  DC.  U.  P. 

L.  Snp.,— Can.  Cat.;  Grand  Island,— Uenry  Gillman ;  also,  northwest  shore  of  Lake  Michigan,  in 
Wisconsin,— Gillman. 

373.  P.  palustris,  L.  U.  P. 

Drammond*s  Is.,— Winch.  Cat. ;  **  Shore  of  L.  Sap.,  and  northward,"— Gray,  from  Dr.  Pitcher. 

*374.    P.  Caroliniana,    Miohx. 
Swamps  and  wet  banks.    Bare  northward;  common  in  C,  &  S. 

129.    BIBLES,  li.    Currant.   Gkx)6EBERRT. 

*375.    B.  Cynosbatiy  L.    Gooseberry.  Tlu 

The  large  berries  prickly,  bat  edible.    Common. 

376.    B.  grracile,  Miohx.    Missouri  Gooseberry. 
St.  Joseph's  Island,  and  Sitting  Rabbit.— Winchell*s  Cat. 

*377.    B.  oxyacanthoideSy  L.     Swamp  G.  Th. 

Frait  smooth.  Low  grounds  along  Fish  Creek  and  Maple  Rirer;  Flint;  Macomb  Co.,  etc. 
Northward  and  shore  of  Long  lake,— B.  oK. ;  Keweenaw  Co.,— F. 

378.  B.  lacustre,  Poir.  N.  &  U.  P. 
As  far  soath  as  Hooghton  Lake;  Cheboygan  Co.,— B.  &  K»    Common. 

379.  B.  prostratum,  L'Her.    Fetid  Currant  C.  N.  &  U.  P. 

Flint;  Isabella  Co. ;  Missaakee  Co.;  St.  Joseph's  Is.,— Winch.  Cat. ;  Cheboygan  Co.,— B.  &  K. ; 
Keweenaw  Co.,— F.     Fieqaent. 

*380.    B.  floridum,  L'Her.    Wild  Black  Currant  Th. 

Cheboygan  Co.— B.  &  K.    Soathward.    Common. 

*381.    B.  rubrum,  L.,  var.  subgrlandulosum,  Maxim.  Bed  Currant    Th. 

Deep  swamps  and  cold  woods,  onder  tamaracks.  Ann  Arbor;  Ionia;  Stanton,  Cheboygan  Co.— B.  A; 
K.  Infreqaent. 

XXXII.    CRASSULACE^.    Orpine  Family. 

130.    PENTHOBUM,  Qronov.    DrroH  Stowr-crop. 

♦382.    P.  sedoideSy  L.  L.  P. 

Roadsides  and  ditches ;  shore  of  Black  Lake,  Cheboygan  Co.,— B.  &  K.    Fregoent. 

131.    SEI>UM,  Tourn.    Stonb-orop.    Orpiwe. 

*383.    S.  AORB,  L.    MoBsy  Stone-orop. 
Escaped  from  coltiyation. 

♦384.    S.  TrubphiuMjL.    Live-for-«ver.    Gtoden  Orpine.  C.  &S. 

Escaped  from  cnltivation. 
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XXXin.    DROSERACE^.    Sundew  Family. 

132.    DROSERA,  L.    Sundew. 

*385.    D.  rotundlfolia,  li.    Round-leaved  Sundew.  1?h. 

In  sphagnooB  Bwampe.    An  inaeetivoroos  plant. 

386.  D.  intermediay  Hayne.,  var.  Aniericanay  DC.  Th. 

S.  Mich.,— Wright.  Cat. ;  Ann  Arbor«— Allmendinger  Gat. ;  Grand  Rapids,— R.  H.  Woloott ;  Kewe^nav 
Co.,— F. 

387.  D.  linearis,  Qoldie.    Slender  Sundew.  Th. 

LiTingston  Co.;  L.  Sapwior.— Dr.  Lyons;  Keweenaw  Co.,— F. ;  La  Pointe.,— D.  Honghton;  Copper 
Harbor^— F.  E.  Wood.     Rare. 

XXXIV.    HAMAMELIDEiE.     Witch-Hazel  Family. 

ViS.    HAMAMELIS,  L.     Witch-Hazel. 

*388.    H.  Yirgriiiiana,  L.  Th. 

The  yellow  blossoms  open  in  November  after  the  leares  have  fallen.    The  ripe  pods  burst  with  a  sharp 
report,  scattering  the  seeds.    This  is  freqaently  the  case  with  pods  of  other  plants.    Common. 

XXXV.    HALORAiaE^.    Water-Milfoil  Family. 

134.    MYR10PHYL.LUM,  Vaill.    Water-Milfoil. 

♦"BSa    M.  spicatum,  L.  Th. 

Abondant,  L.  Snp.,— Can.  Cat.;  etc, ;  Black  Lake,  Cheboygan  Co.,— B.  &  K. ;  Pine  Lake,  Ingham  Co. 
Common. 

♦390.    M.  vertieillatiiiii,  L.  L.  P. 

Hnbbaidston;  Flint;  Macomb  Co.;  8.  Mich.,— Wright  Cat.    Common. 

39L    M.  heterophylluni,  Miohx.  C.  &  S. 

Pmitport,— E.  J.  Hill;  Huron  R.  at  Ypsilanti,— Lyons;  Macomb  Co.,— Cooley.    Rare. 

392.  M.  teuelluiii,  Bigelow. 
Gray's  MannaL 

393.  M.  Farwelliiy  Morong,  nov.  sp. 

Bulletin  of  Torrey  Bot.  Club,  May,  '91,  p.  148;  Pond,  Keweenaw  Co.,-F. 

135.  PROSERPINACA,    I..    Mermaid-weed. 

*394.    P.    paluHtriH,  L. 

In  swamps  along  with  Alopecurua  aristukUuB  and  Ludwigia  pcUuatris.    Keweenaw  Co.,— F. ;  Cheboy- 
gan Co.,— B.  &  K. 

136.    HIPPURIS,  L.    Mare's  Tail. 

395.  H.  vulgfariHy  L.  Th. 

L.8up.,-Can.Cat.;8.  Mich.,— Wright  Cat.;  Keweenaw  Co.,-F.;  Black  RiTer,  Cheboygan  Co.,-B. 
A  K. ;  Escanaba, -E.  J.  HilL     Rare. 

396.  var.  lluviatiliK,  Hart. 

Keweenaw  Peninsula,- Robbins ;  Indian  Rirer,  Cheboygan  Co.,— Wheeler. 

137.    CALLITRICHE,  L.    Water-Starwort. 

397.  C.  veriia,  L. 

Ponds,  Macomb  Co.,— Cooley;  Keweenaw  Co.,— F.;  Norway,— E.  J.  Hill. 

396.    €.  autuninalis,  L. 
Flint,— Dr.  Clark;  L.  Superior,— Gray;  Alma,— Davis;  Sault  de  Ste.  Marie, -Morong. 

"^^  Digitized  by  Google 


•  '  Y.-i 


562  STATE  BOARD  OF  AGRICULTURE. 


XXXVI.    LYTHRACEJE.     Loosestbife  Family. 

138.    LYTHRUM,  L.    Loosestrife, 

3d9.    Li.  alatum.  Pursh.  S. 

NearDetroit,-CooleyMS.;  8.  Mich.,— Wright  Cat.;  Kalamaioo,  TnthiU;  Maiden,  Detroit  BiTer«— 
Maolasan,  Canadian  Cataloyoe. 

139.    DECODON,  Gmelin.    Swamp  Loosesteipk. 

*406.    D.  vertieillatus.  Ell.  L.  P. 

CiTStal  Lake,  Montcalm  Co.;  Flint;  Birmingham,  Oakland  Co.;  So.  Haven,  etc.  Fife  Lake,  fartfaaet 
station  north  known.  Lifreqnent. 

XXXVII.    ONA GRACES.  ^  Evening-Pbimbose  Family. 

140.    LiXJDWIOIA,  L.    Pai^e  Loosestrife. 

401.  L.  alteruifolia,  L.    Seed-box.  S.  W. 
Dr.  Wright;    near  Detroit,— Dr.  Cooley. 

402.  Li.  polycarpa.  Short  &  Peter.  C.  &S. 
Dr.  Pitcher  and  Dr.  Clark.    St.  Clair  Co.,— A  F.  Foerste. 

403.  Li.  palustriK,  Ell.    Water  Purslane.  L.  P. 
Common. 

141.    EPILOBIUM.  L.    Wn-iiOW-HERB. 

*  404.    E.  spicatuniy  Lam.    (E.  angrustifolium,  L.)   Great  WUlow-herb. 

Pire-weed.  Th, 

Springs  np  abundantly  where  forests  have  been  burned  over,  hence  one  common  name. 

*406.    E.  llueare,  Muhl. 
Hnbbardston;  Flint ;  Stanton;  and  north  to  L.  Sap.    Infrequent  in  C.  and  rare  or  not  at  all  in  8. 

*406.    E.  strietum,  Muhl.  Th. 

Hnbbardston ;  Flint;  Ann  Arbor;  Macomb  Co. ;  northward  to  Keweenaw  Co.,— F.    Frequent. 

*407.    E.  eoloratum,  Muhl.  Th. 

Commcm. 

408.  E.  adenooaulon,  Haussk. 

Trelease,  Berision  of  Epilobiom,  p.  96.    Keweenaw  Co.,— F.    Freqoent. 

409.  E.  Hornemanniy  Reiohenb.  U.  P. 
* 'Upper  Wisconsin  and  Michigan.**— Gray. 

142.    OENOTHERA,  L.    Eyenino  Primrose. 

*  410.    <£.  biennis,  L.    Common  Evening  Primrose.  Th. 
Common. 

411,  CE.  puuiila,  L.  Th. 

Ontonagon  Falls,— Whitney  Cat. ;  So.  Mich.,— Wr.  Cat.;  Oscoda,  shore  Lake  Huron.    Infrequent. 

412.  CE.  tVutieosa,  L.    Sundrops.  Tb. 
Palo,  Ionia  Co. ;  Flint;  Macomb  Co. ;  Ann  Arbor,— Allmend.  Cat.;  Keweenaw  Co.,— F.    Infrequent. 

143.    GAURA,  L. 

4ia    G.  biennis,  L.  8. 

Dr.  Wright.    Maiden,  Ont.,— Maclagan,  Canadian  Catalogue. 


[B.   PAKIOULATUM,  Nutt. 

Found  on  the  Canadian  shore  of  Lake  Huron.    May  be  looked  for  in  Mich.] 

Digitized  by  VjOOQIC 


^:2i 


PliORA  OF  MICHIGAN.  563 

144.    CIRC-^A,  Toum.    Enchajjter's  Nightshadb. 

*4U.    C.  Liiitetiaua,  L.  Th. 

Woods.    Very  oommon. 

*4I5.    C.  alpiua,  L.  Th. 

Woods.    Common. 

XXXVIII.    CUCURBITACE^.    Gourd  Family. 

145.    ECHINOCYSTIS,  Torr.  &  Gray.    Wild  Bamam-apple. 

*416.    E.  lobata,  Torr.  &  Gray. 

Common  in  low  woods  bXgds  streams.    Ionia;  So.  Haven;  Maoomb  Comity;  Ann  Arbor,— AUmend. 
Cat.,  etc. 

XXXIX.    CACTACE^.    Cactus   Family. 

146.    OPUNTIA.  Tourn.    Prickly  Pear.    Indian  Pig. 

417.    O.  Bafinesquii«  Engelm. 
Common  in  Newaygo  Co.  along  the  Mnskegon  B.  (*'a  qaite  spiny  form,"— Engelmann) ;  Cedar  Creek 


Common  in  Mewaygo  Co.  along  the  Unskegon  B.  ("a  qaite  spmy  form,"— KngBlmann) ;  Cedar  Creek 
Tp. ;  Moskegon  Co., —Wheeler ;  and  a  etnnted  variety  on  sand  barrens  near  Greenville,— Mr.  Satterlee;  also, 
northward  into  British  Am.,— Engelmann. 

XL.    FICOIDE^.    Ice-Plant  Family. 

147.    MOLLUOO,  L.    Indian-Chickwebd. 

*  418.    M.  vBBTioiUuATA,  L.    Carpet- Weed.  C.  &  S. 
Roadsides  and  sandy  fields.    Common. 

XLL    UMBELLIFERiE.    Pabslby  Family. 

148.    DAUCU8,  Toum.    Carrot. 

419.    D.  Carota,  Li. 

Keweenaw  Co.,— F.;  '*Introdaoed  into  the  E.  part  of  the  State,*'— C.  K.  Dodge;  near  Orand 
Rapids,— 0.  D.  Sones. 

149.    ANGELICA,  L, 
*420.    A.  hirsuta,  MuhL  L.  P. 

^immetCo.,— Winoh.Cat.;   Pontiao;  Detroit,  etc.    Dry  banks  and  open  woods.    Infrequent. 

*  42L    A.  atropurpurea,  L.  Th. 
Occasional  in  S.,  oomflion  in  C.  &  N. ;  also  L.  Sap.— Can.  Cat. 

150.    CONIOSEL.INUM,  Fisoh. 

*422.    C.  Canadense,  Torr.  &  Gray.    Hemlook-Parsley.  Th. 

Ann  Arbor,— All.  Gat. ;  Maoomb  Co.;  Flint :  Hobbardston  and  north,- Wheeler.    Infreqoent. 

151.    TIEDEMANNIA,  DC. 

*423.    T.  rigrida,  Coult.  <&;  Rose.    Oowbane.  CAS. 

Hnbbardtton ;  Ann  Arbor,— AU.  Cat.,  etc.    Not  maoh  N.  of  lat.  43«.    Infrequent. 
152.    HERACL.EUM,  L.    Cow-Parsnip. 

*424.    H.  lanatum,  Miohx.  Th. 

Low  ground;  tall  and  coarse.    Common. 
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153.    PASTINACA,  L.    Parship. 

*425.    P.  SATivA,  L.  Th- 

Fields,  0to.    Infreqoent. 

154.    POLYT^NIA,  DC. 

426.       P.  Nuttallil,  DC.  S. 

Dr.  Wright,  also  Gray.    Bare. 

155.    PIMPINELL.A,  L. 

*427.    P.  integrerrima,  Benth.  &  Hool^.  Th. 

Dry  soil.    Very  abnndant  in  Orand-43a«inaw  Valley. 

156.  CRYPTOTiENIA,  DC.    Honewort. 

♦428.    C.  Canadensis,  DC.  C.  &  S. 

Low  woods.    Common. 

157.    SIUM,  Tourn.    Water  Parsnip. 

*429.  S.    cicutaefolium,  Gmelin.  Th. 

(/linton Co.;  S.  Mioh.,~Winch.  Cat.,  etc.    Freqoent. 

158.    BERULA,  Kooh. 

430.    B.  aug:ustifolia,  Koch.  S. 

Winchell.  and  Dr.  Gray.    Kalamazoo,— Tathill.    Infrequent. 

159.    ZIZIA,  Kooh. 

♦431.    Z.  aurea,  Kooh. 
Low  ground.    Common. 

432.    Z.  cordata,  DC.  C.  A  S. 

Flint;  Pnt-in-Bay,  and  S.  W.,— Dr.  Wright;    Barron  Lake,  Cass  Co.,— C.  F.  Wheeler.    Rare. 

160.  CARUM,  L.    Caraway. 

*  433.    C.  Carui,  L.    Caraway. 
Matnialized  in  many  places. 

161.    CICUTA,  li.  M^ater-Hemlock. 

i'434.    Cniaculata,  L.  Spotted-Cowbane«    Beaver-Poison.  MusquaahRooU 

Th. 
Low  meadows  and  swamps.    Roots  tnberoos  like  the  dahlia,  and  very  poisonous.    Common. 

♦435.    C.  bulbifera,  L.  Th, 

Swamps.    Common. 

162.    CONIUM,  L.    Poison  Hemlock. 

*436.     C.  MAOULATUM,  L.  Th. 

Infrequent  in  C.  &  S.    Common  at  Mackinac,— Winch.  Cat. 

163.    CH^ROPHYLLUM,  L. 

*437.    C.  proeumbeus,  Crantz.  C.  &  S. 

Low  woods.     Frequent  in  Grand  Eiver  Valley;  Valley  of  the  Baisin  river  near    Dundee,— C.   F. 
Wheeler;  Macomb  Co. 

164.    OSMORRHIZA,  Raf.    Sweet  Cicely. 

*438.    O.  brevistylis,    DC.  Th. 

**  The  prevailing  species,*'— WinchelL    Probably  true  of  counties  along  the  Huron  shore;  Cheboygaa 
Co.,— B.  &  K. ;  Keweenaw  Co.,— F.    Common. 

*439.    O.  long^istylis,  DC.  Th. 

Common. 
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165.    ERIOENIA,  Nutt    Harbinger-op-Sprikg. 

'^ilO.    E.  bulbosa,  Nutt  C.<feS. 

A  dalioate  little  plant  in  low  woods,  the  flowers  peeping  from  ander  matted  leaves  in  earliest  spring, 
often  before  the  snow  is  gone.    Common. 

166.    HYDROCOTYLE,  Tourn.    Water  Pennywort. 

*441.    H.  umbellata,  L. 

Woodward  Lake,  Ionia  Co. ;  8.  Mich..— Wright  Cat.,  etc  Either  grows  on  sandy  shores  or  is  wholly 
aqnatic,  with  floating  leaves. 

*442.    H.  Americana,  L.  L.  P. 

Common  in  ('. 

167.    ERYNGIUM,  Toum.    Eryngo. 

443.    E.    yuccsefoliuiu.  Miohz.     Rattleenake-Maater.     Button  Snakeroot. 

S.  W. 

White  Pigeon,  1838,— Dr.  Wright,  in  University  Herb.    Bare. 

168.    SANICULA9    Tourn.    Saniols.    BiiAOK  Snakeroot. 

*444.    S.  Marylandiea,  L.  Th. 

Oak  woods.    Common. 

*445.  var.  Canadensis,  Torr.  0.<ft;S. 

Hnbbardston;  Flint;  Ann  Arbor,— AIL  Cat.,  etc.    Beech  and  maple  woods.    Infrequent. 

XLII.    ARALIACE^.    Ginseng  Family. 

169.    ARALIA,  Toum.    Gutsbno.    Wild  Sarsapariljla. 

*  446.    A.  racemosa,  L.    Spikenard.  Th. 

Cheboygan  Co.,— B.  A  K. ;  Keweenaw  Co.,— F.    Frequent.  , 

*447.    A.  hispida,  Ventenat.    Bristly  Saraaparilla.    Wild  Elder. 

In  a  peat  bog  near  the  Agriooltnral  College;  also  on  dry  olajr  soil,  lot  21,  CoUegevllle,  Ingham  Co. 
Apparently  not  common  sonth  of  the  pine  region. 

'*'448.    A.  nudicauliSy  L.    Wild  Saraaparilla.  Th. 

Common. 

*449.    A.  qiiinquefolia,  Deosne.  &  Planoh.    Ginseng.  *«*^  Th. 

Saolt  Ste.  Marie;  Lndington;  Stanton,  formerly  in  great  abondanoe;  Hnbbardston;  Flint; 
Maoomb  Co.;  southwest,— Wri^t  Cat.,  etc.  Usaally  rare,  bat  so  common  in  places  that  it  has  been  dog 
for  profit,  and  nearly  exterminated. 

'*'450.    A.  trifolia,  Deosne.  &  Planch.  Ground-nut.  Dwarf  Ginseng.     Th. 
Frequent  northward  to  Keweenaw  Co.,— F. 

XLIII.    CORNACE^.    Dogwood  Family. 

170.    CORNU8,  Toum.    Cornel.  Dogwood. 
*46L    C.  Canadensis,  Li.    Dwarf  Cornel.    Bunoh-berry.  Th. 

Rare  sonth.    Constantine,— Wheeler;  Ann  Arbor,— G.  D.  Sones.    Northward  Tery  common. 

♦452.    C.  florida,  L.    Flowering  Dogwood.  C.  &  S. 

Frequent  as  far  north  as  Grand-Saglnaw  Valley,  nsnally  as  a  low  tree  in  oak  woods.  Frequently 
blooms  when  only  a  bush,  S4  ft.  high. 

453.    €.  cireinata,  L'Her.    Round-leaved  Dogwood.  Th. 

Klinger  Lake ;  Hubbardston  to  Cheboygan  C/O.— B.  &  K.,  and  northward  to  Keweenaw  Co.,— F.  Infre- 
quent. 

♦454.    C.  serieea,  L.    Silky  Cornel.    Kinnikinnik.  C.  &  S. 

Indians  use  the  inner  bark  for  smoking.    Frequent. 
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* 
*455.    C.  stolonifera,  Miohx.    Red-oeier.    Dogwood.  Th. 

Marahes,  borders  of  streams.    Very  common. 

*456.    C.  Baileyi,  Coulter  &  Evans.  Th. 

Petoskey,  New  Buffalo,— Wheeler ;    abandant  along  E.  shore  of  Lake  Michigan  on  sand  donee: 
occasional  in  Cheboygan  Ck>.,— B.  &  K.;  Keweenaw  Co.,— F. 

*467.    C,  strieta.  Lam.    Panicled  Cornel.  L.  P. 

The  white  flowers  eagerly  devoured  by  partridges.    Common. 

*468.    C.  alternifolia,  L.  f.  Th. 

Banks.    FreQoent.    The  dead  stems  bright  yellow.     Keweenaw  Co.,— F. ;  rare  in  Cheboygan  Co., 
-B.  A  K. 

171.    NY8SA,  L.    Tupelo.    Pepperidoe.    Sour-Gum  Tree. 

*459.    N.  sylvatica.  Marsh.    Pepperidge.    Tupelo.  L.  P. 

Edges  of  swamps.    Freqaent.    A  small  or  mediom-sizm  tree.    Largest  specimens  seen,  2  to  8  ft.  in 
diameter.    Only  one  tree  detected  in  Cheboygan  Co.,— B.  &  K. 

XLIV.    CAPRIFOLIACE^.    Honeysuckle  Family. 

172.    8AMBUCUS,  Toum.    Elder. 

'*'460.    8.  Canadensis,  L.    Oommon  Elder. 
Follows  settlements.    Common. 

*4Si.    S.  racemosa,  L.    Red-berried  Elder.  Th. 

More  northern  in  its  range  than  the  last.   Variety  with  dissected  leaves  seen  in  Clare  ooonty. 
173.    VIBURNUM,  L.    Arrow-wood.    Laurestinus. 

462.    Y.  lantanoides,   Miohx.     Hobble-bush.     American  Wayfaring- tree. 

U.P. 
Whitney*s  Cat.    Mr.  Whitney  found  none  of  the  sp.  abundant  in  the  U.  P. 

♦463.    V.  Opnlus,  L.    Cranberry-tree.  Th. 

Swamps  and  borders  of  streams.    Common. 

464.    V.  paiicifloriim,  Pylaie.  U.  P. 

Dr.  Lyons.    Gray^s  Manual.    Rare. 

*  465.    V.  acerifoliiim,  L.    Arrow-wood.    Dookmackie.  L.  P. 
Freqncnt  in  Cheboygan  (V>.,— B.  &  K. 

*466.    V.  pnbescens,  Pureh.    Downy  A.  Th. 

Common. 

*467.    V.  cassinoides,  L.    Withe-rod.  Th. 

Macomb  Co.:  Hnbbardston;  Stanton;  Riverdale,  Oratiot  Co.;  HooghtonLk.;  toL.  Saperior.    Com- 
moneet  sp.  abont  Black  I^e,— B.  &  K.    Frequent. 

*  468.    V.  Lentagro,  L.    Sweet  Viburnum.    Sheep-berry.  Th. 
Frequent  in  C.  and  8.,  and  northward.    Cheboygan  Co.,  infrequent,— B.  &  K. 

469.    V.  prunifolium,  L.    Black  Haw.  S. 

Dr.  Lyons;    Kalamazoo,— Tuthill ;    Barron  Lake,  Cass  Co.,— Wheeler.    Rare. 

174.    TRIOSTEUM,  L.    Horsb-Gbntian.    Pevbb-wort- 

*470.    T.  perfoliatum,  L.  L.P. 

Clinton  Co.;  Ionia  Co. :  Flint;  Maoomb  Co.«  etc.;   Black  Rirer,  Cheboygan  Co.,  one  plant  seso  by  B. 
A  K.    Frequent  southward. 

175.    LINN^A,  Gronov.    TwiN-PiiOWBB. 

*  47L    L.  boreali8,  Gronov.  a  N.  A  U.  P. 

Very  abundant  in  N.  A  U.  P. ;  south  to  Grand  river  valley,  and  8.  £.  to  Maoomb  Co.;  Port  Huroo,— O. 
K.  Dodge. 
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176.  SYMPHORICARPOS,  DUl.    Snowberey. 

472.  S.  YulgrariSy  Miohx.    Indian  Currant.    Coral-berry. 
Keweenaw  Co.,— F. 

473.  S.  oceidentaliK,  Hook.    Wolfberry.  C.  N.  &  U.  P. 
Ft.  Giatiot,  Anatin ;  N.  Mioh.,— Grar*  Port  Haron,— Dodge.    Rare. 

474.  8.  racemosuSy  Miohz.    Snowberry.  C.  N.  k  U,  P. 
Along  the  Great  Liakee,  Saginaw  Bay  and  Alpena  Go.,— Winohell ;  L.  Sop.,— Can.  Cat. 

475.  var.  paueiflorus.  Bobbins. 

Harbor  Springs:  Keweenaw  Co.,— Dr.  Robbine;  Hnbbardaton.— C.  F.  Wheeler. 

177.  LONICERA,  L.    Hoitetsuokla.    Woodbine. 

♦476.    L.  eiliata,  Muhl.    Fly-Honeyeuokle.  Th. 

Frequent. 

477.    L.  coerulea,  L.    Mountain  F.  *  U.  P. 

Dr.  Lyons.    Keweenaw  Co.,— F. ;  Clifton,— F.  E.  Wood,  in  University  Herb. 

*478.    L.  oblonsrifolia,  Muhl.    Swamp  F.  Th. 

Howell  Jonction,- Wheeler;  Maoomb  (*o.;  Stanton ;  Bdmore;  Isabella  Co.,  etc.    More  frequent  in  N. 
and  U.  P.  Rare  in  8. 

479.  L.  involuerata.  Banks.  U.  P. 
Mainland  and  Isle  Royale ;  Keweenaw  Co.,— F. 

480.  L.  grrata,    Aiton.    American  Woodbine. 
Dr.  Lyons.    Gray*B  Manual. 

48L    L.  hirsuta,  Eaton.    Hairy  Honeysuckle.  N.  k  U.  P. 

Frequent  northward. 

*482.    L.  glauca.  Hill.  Th. 

Ionia;  Montcalm  Co.;  Ann  Arbor,— All.  Cat.,  etc.    Flowers  bright  yellow  to  crimson  purple;  corolla 
downy  or  nearly  smooth;  leaves  pubeeoent  or  glaucous.    Swamps  or  dry  soil.    Common. 

178.  DIERVILiLiA,  Toum.    Bush-Honetsuoki^. 

*483.    D.  triiida,  Moench.  Th.  . 

Rocky  woods  and  bluffs.    Common. 

XLV.    RUBIACE^.    Madder  Family. 

170.    HOUSTONIA,  L. 

484.  H.  coeruleay'Ii.   Bluets.    Innocence. 
Keweenaw  Point,— Dr.  Robbins. 

485.  H.  pnrpnrea,  L.  var.  riliolata.  Gray.  S. 
Dr.  Wright.    Three  Rivers,— Wheeler. 

486.  var.  longifolia.  Gray.  ^         Th. 
Hastings,— L.  H.  Bailey;   Ionia,  common ;  Clare  Co.,  abundant,  etc. ;  to  L.  Sup.,— Can.  Cat. 

180.    CEPHALANTHUS,  L.    Buttow-bush. 

♦487.    C.  oecidentalls,  L.  L.  P. 

Swamps  and  flooded  river.bottoms.    Common,  Cheboygan  Co.,— B.  h  K.    Very  common  southward. 
181.    MITCHELLiA,  L.  Patridgb-bbrrt. 

*488.    M.  repens,  L.  Tn 

Preftes  beech  and  maple,  hemlock,  or  pine  woods,  and  is  seldom  found  under  oaks.    Commoo. 


,Ti.  SuLLivAirrn,  Gray. 

Pic  River,  Lake  Superior.— Macoun.    May  yet  be  found  in  this  State.]  r^  r^r^r^Ar^ 
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182.    GALIUM,  L    Bbdstbaw.    Oi^eavers. 

*489.    G.  Apariiie,  L.    Cleavers.    Gooee-Grnss.  Th. 

'Common. 

*49('.    G.  pilo8um,  Aiion.  C.  4k  S. 

Freqnent  as  far  north  as  Grand-Sa«inaw  Valley. 

*491.    G.  circaezans,  Miohx.    Wild  Liquorice.  LP. 

Dry  woods,  Cheboygan  Co.,  rare.~B.  h  K.    Freqnent  sonthwaid. 

*492.    G.  laneeolatuui,  Torrey.    Wild  Liquorice.  Th. 

RiTmdale,  Gratiot  Co.;  Hnbbankton;  Flint;  Maoomb  Co.;  and  S.  Mioh.— Wr.  Cat.;  also*  L.  Saperior 
—Whitney. 

*493.    G.  bore^le,  L.    Northern  Bedetraw.  Th. 

Very  oommon. 

*494.    G.  trilidum,  L,  Small  Bedstraw.  Th. 

Boffs.   Common. 

*i95.  var.  pusilluni,  Gray.  Th. 

Sphacnoos  swamps.    Common. 

.    *496.  var.  latifoliuiii,  Torr.  C.  AS. 

Infrequent. 

*497.    G.  concinniiui,  Torr.  A  Gray.  C&a 

Flint ;  Ann  Arbor.— AIL  Cat ;  Grand  Ledge.    Rare. 

*4d8.    G.  asprellum,  Miohx.    Rough  Bedstraw.  Th. 

Freqnent. 

*  499.    G.  triflorum,  Miohx.    Sweet-scented  Bedstraw.  Th. 

Freqnent  in  C.  &  S.,  and  very  abundant  northward. 

XLVI.    VALERLANACE^.    Valerian  Family. 

18:3.    VALERIANA,  Toum.    Valerian. 

600.    V.  ediiUH,  Nutt.  S.  E. 

Ann  Arbor  and  Maoomb  Co.    Rare. 

*50L    V.  .sylvatiea.  Banks.  Th. 

Sphagnons  swamps,  local.  « 

184.    VAL£BIAN£LLA,  Toum.    Corn  Salad.    Lamb-Lettuce. 

502.  V.  ehenopodifolia,  DC.  C.  &  S. 

Flint ;  Ionia;  Lyons,  etc.    Not  oommon. 

503.  V.  radiata,  Dufr. 

"Mich.,"— Gray;  Maoomb  Co.,— Cooley. 

XLVIL    DIPSACE^.    Teasel  Family. 

185.     DIP8ACUS,  Toum.    Teasel. 

504.  D.  sYLVESTRis,  Mill    Wild  Teasel.  a  A  S. 
Fields  and  roadsides.    Gratiot  Co.;  Ann  Arbor ;  Detroit;  Flint,  etc.    Infrequent. 

XLVIIL    COMPOSITE.    Composite  Family. 
18C$.    VERNONIA,  Sohreb.    Iron-weed. 


(V.  ALTI8SIMA,  Nutt. 

St.  Clair  Flats,— J.  Macoan,  Can.  Cat.;  may  be  looked  for  within  our  limits.] 
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*505.    V.  faseiculHta,  Michx.  C.  &  S. 

RiTor  banks;  Ionia  Co,;  Maoomb  Co.;  Monroe  Co.;  Soath  Haven,— Bailey.    Frequent. 

187.    EUPATORIUM,  Tourn.    Thorouqhwort. 

*506.    E.  purpiireum,  L.    Joe-Pye  Weed.    Trumpet- Weed.  Th. 

Low  groouds.    Very  Tariable.   Common. 

507.    G.  sessilifolium,  L.    Upland  Boneeet.  S. 

Copeee.  •  Macomb  Co.;  S.  Mioh.,— Winoh.  Cat. 

*508.    E.  perfoliatam,  L.  Thorough  wort    Boneeet.  Th. 

Low  groonds.    Common. 

*509.    E.  agreratoidesy  L.  White  Snake-root.  Th. 

Woods.    Freqoent. 

510.  E.  coelestinum,  L.    Mist-flower. 
*'  Bioh  sou,  Mich.>*-Gray*B  ManoaL 

188.    KUHNIA,  L. 

511.  K.  eupatorioideSy  L.  C.  <&  S. 

Ionia  Co.;  S.  Mioh. —Winoh.  Cat    Infroqoent. 

189.    LI  ATRIS9  Sohreb.    Button  Skake-boot.    Blaziko  Star. 

512.  L.  cylindracea,  Michx.  Th. 

sterile  open  places;  Ionia  Co.;  Maoomb  Co.    Lenawee  Co.,— 6.  F.  Comstoclc;  Grand  Rapids  to 
Keweenaw  Co.,— F.    Not  oommon. 

'^5ia    L.  scario8a,  Willd.    Blazmg-Star.  Th. 

Rarely  the  flowers  Tary  to  white.    Dry  soil.    Northward  to  Keweenaw  Co.,— F.    Freqoent. 

♦514.    L..  spicata,  Willd.  C.&S. 

Low  grounds.    Ionia  Co. ;  Maoomb  Co. ;  near  Port  Enron,— C.  K.   Dodge ;  Kalamazoo,— Tathill. 
Infrequent. 

190.    SOLI  DAGO,  L.    Goldbn-rod. 

♦515.    S.  caesia,  L.  .  L.  P. 

Rich  woods.    Freqoent. 

*516.    8.  latifolia,  L.  Th. 

Moist  woods,  freqoent.    All  golden-rods  fomish  bees  with  pollen  and  honey,  some,  howeyer,  more 
abundantly  th^  othws. 

•         *517,    S.  bicolor,  L.  var.  concolor,  Torr.  &  Gray.  Th. 

Dry  places.    Ionia  Co.;  Flint;  Macomb  Co.;  and  northward. 

518.  S.  luacrophylla,  Pursh.  U.  P. 
**  Shore  of  Lake  Soperior  and  northward/*— Oiay*s  Mannal,  0th  edition. 

519.  S.  Virgaurea,  L.,  var.  alpina,  Bigel.  U.  P. 
Gray's  Manual,  6th  edition. 

520.  S.  humili8,  Pursh. 
Freqoent  at  Petoskey;  Cheboyga]^  Co.,— Beardsiee. 

521.  var.  Gillmaui,  Gray.  Th. 
Shores  of  Lake  Mich.,  from  New  Buffalo  to  Mackinaw  City,— C.  F.  Wheeler. 

*522.    S.  uligriuosa,  Nutt.  Th. 

Swamps.    Infrequent. 

*523.    S.  speciiwa,  Nutt 

Margin  of  woods  on  light  soil.     Ionia  Co.;  Flint ;  filacomb  Co.,  and  northward  to  Keweenaw  Co.,— F. 
Infrequent. 

524.  var.  an^^ustata,  Torr.  &  Gray. 

Indian  River,  Cheboygan  Co.,— Wheeler. 

72 
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*525.    S.  patula,  Muhl.  C.  AS. 

Borders  of  swamps*    Common. 

*526.    S.  rugrosa.  Mm.  Th. 

Borders  of  fields,  northward  to  Thunder  Bay —Maeonn.    Common. 

*527.    S.  ulmifolia,  Muhl.  L.  P. 

Borders  of  woods.    Ionia  Co. ;  Flint;  S.  W.— Winch.  Cat.    Infrequent. 

528.    8.  uegrleeta^  Torr.  &  Gray. 
Swamps.    Ionia  Co.  and  northward.    Infreqoent. 

*529.    8.  Juncea,  Ait  Th. 

Meadows  and  fields,  variable.    Freqaent. 

530.  var.  seabrella.  Gray. 

N.  shere  of  Lake  Superior  soathwaid. 

*531.    S.  serotina.  Ait.  Th. 

Borders  of  woods.    Freqaent. 

*532.  var.  grigraiitea.  Gray.  Th. 

Northward  to  Keweenaw  Co.,~F. 

♦033.    8.  CauadeiiHiH,  L.  Th- 

Fields.    Oar  most  Tariable  and  common  golden-rod. 

*  534.  var.  procera.    T.  &  G. 

(Common. 

*535.    8.  ueiiioraliH,  Ait.  Th. 

Dry  sandy  soil.    Common. 

*536.    8.  rigrida,  L. 
Dry,  sandy  groond;  Ann  Arbor;  Ionia  Co.,;  Flint,  and  northward.    Infrequent. 

537.    8.  Ohioensis,  Riddell. 

Moist  meadows.    Ionia  Co.;  Flint ;  Macomb  Co.  to  Orand  Detour  below  Sugar  Island,— Prot  Porier» 
Infrequent. 

*538.    8.  Riddellii,  Prank.  S. 

Swamps,  Ionia  Co.;  Macomb  (>o.  and  southward.    Rare. 

539.    8.  Hougrhtonii,  Torr.  &  Gray. 
'*  N.  shore  of  Lake  Michigan,"— Gray's  Man. ;  Drummond*s  Is.,— Winch.  Cat. 

*540.    8.  lanceolata,  L.  THI 

Moist  soil.    Common. 

191.    A8TER,  L.    Starwort.    Aotbr. 

541.    A.  coryinbosuN,  Ait.  Tlu 

Woods.    Infrequent. 

*542.    A.  iiiacropliyllus,  L.  Th. 

Woods.    (*ommon. 

*543.,    A.  Novse-Angrlise,  L.  .  Th. 

Moist  grounds.    Frequent. 

544.    A.  sericeus.  Vent. 
S.  Mich.,— Winch.  Cat.,  Dr.  D.  Houghton;  north  to  Keweenaw  Co.,— F.    BaM.' 

546.    A.  patenSy  Ait.  B.  £L 

Dry  grounds.    Ann  Arbor;  Macomb  Co. 


S.  M188OURIEN8I8,  Nutt 

Point  Edward,  St.  Clair  rirer,  Ont.,— Jno.  Maooun.    May  be  looked  for  in  Mich.] 
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*54a    A.  azureus,  Lindl.  C.  &  S. 

Sterile  soil.    Flint;  Ann  Arbor;  Ionia  Co.;  Macomb  Co.    Infrequent. 

*547.    A.  undulatus,  L.  L.  P. 

Dry  oopees.    Flint ;  8.  Mich.;  Cheboygan  Co.,— B.  &  K.;  Ionia  Co.    Common. 

♦548.    A.  cordifoliuH,  L.  Th. 

Woods.    Common. 

*549.    A.  HafiTittifoliuH,  Willd.  Th. 

Dry  grounds.    Frequent. 

55a    A.  Lfindleyanusy  Torr.  &  Gray.  N.  &  U.  P. 

*'  Labrador  to  Liake  Baperior,"— Oray's  Manual :  Mackinaw  City,— Wheeler;  Keweenaw  Co.,— F.    l^ot 
common. 

*551.    A.  laevis,  L.  L.  P. 

Border  of  oak  woods.    Cheboygan  Co.,— B.  &  K.    Common  southward. 

552.  A.  ericoidesy  L. 

Petoskey,— Wheeler;  shores  of  the  Great  Lakes.  * 

553.  A.  inultifloriis.  Ait.  C.  &  S. 
Sandy  soil.    Frequent. 

554.  A,  dumosuSy  L.  L.  P. 

Thickets.    Macomb  Co.;  Petoskey,— Dr.  D.  Clark ;  Hnbbardston,  not  common,— Wheeler ;  Cheboygan 
Go.,— Beardslee. 

*  555.    A,  vlmineu.s.  Lam.  L.  P. 

Low  grounds.    Cheboygan  Co.,— Beardslee.    Frequent  southward. 

*556.    A.  diffusus.  Ait.  Th. 

Fields.    Exceedingly  variable.    Common. 

557.  var.  thyrsoideus.  Gray. 

Washington,  Macomb  Go.,— Dr.  D.  Cooley;  and  northward. 

^    *558.    A.  Tradeseanti,  L.  L.  P. 

Low  grounds.    Flint;  Macomb  Co.    Frequent. 

♦559.    A,  panieulatns.  Lam.  Th. 

Shady  banks.    *'  Polymorphous,*'— 6ray.    Frequent. 

^  560.    A.  HalicifoliuH,  Ait 

Moist  soil.    Flint ;  Macomb  Co.,  etc.,  northward.    Frequent. 

*561.    A.  junceus.  Ait  Th. 

Tamarack  swamps.    Ionia  Co.;  Flint;  Macomb  Co.,  etc.,  northward.    Frequent. 

♦562.    A.  punieeu8,  L.  Th. 

Low  grounds.    Common. 

*563  var.  lueidulus.  Gray. 

Macomb  Co.  westward.    Abundant. 

*564.    A.  uinbellatus,  MUl.  Th. 

Moist  places. 

565  var.  pubens.  Gray. 

Upper  Mich.,— Gray's  Manual;  Cheboygan  Co.,— Beardslee;  Keweenaw  Co.,— F. 

566.    A.  ptarmicoideSy  Torr.  and  Gray.  Th. 

8.  B.  Michigan;  Macomb  Co.;  Clarkston,— O.  H.  Hicks ;  Keweenaw  Co.,— F.    Infrequent. 

1»2.    ERIGERON,  L.    Pleabane. 

« 

*567.    E.  Canadensis,  L.    Horse- weed.    Butter-weed.  Th. 


Waste  grounds.    Common. 
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568.    E.  HiTi«,  Li.  var.  DroebacheusiM,  Blytt.  U.  P. 

*'  Shores  of  Lake  Saperior*"— Gray ;  Dr.  A.  B.  Lyons;    Keweenaw  Co.~F. 

*569.    £•  annuuSy    Pen.    Daisy  Fleabane.    Sweet  Soabious.  Th. 

Fields.    Common. 

♦670,    E.  strlgrosuSy  MuhL    Daisy  Fleabane.  Th. 

Fields.    Common. 

571.  E.  srlabellus,  Nutt.  U.  P. 
Plains.    Di;.  A.  B.  Lyons. 

572.  E.  hys8opifoliii8,  Miohx,  U.  P. 
•  **  Lake  Superior,  and  northward/*— €friay;  Dr.  Lyons;  Keweenaw  Co.,— F. 

*573.    E.  bellldlfolius,  Muhl.    Robin's  Plantain.  C.  &  S. 

Moist  banks.    Frequent. 

*574.    E.  Philadelphicus,  li.    Oommon  Fleabane.  Th. 

Conmion. 

103.    ANTENNARIA,  G»rtn.    Everlasting. 

'*'575.    A.   plantagrinifolia.  Hook.    Plantain-leaved    Everlasting.      Th. 
Dry  fields.   Common. 

194.    ANAPHAL.IS,  DC.    BvBRLAsnifo. 

576.    A.  margraHtacea,  Benth.  k  Hook.    Pearly  Everlasting.  Th. 

Montcalm  Co.;  Qraylinff.— 6.  H.  Hioks;  Petoskey ;  Mackinac  and  northward. 

195.    GNAPHALIUM,  L.    Cudweed. 

'*'577.    G.  poly cephalum,  Miohx.    Common  Everlasting.  Th. 

Fields.   Common. 

*578.    O.  decurrens,  Ives.    Everlasting. 
Fialds.    Abondant  in  the  pine  region,  and  northward. 

*579.    O.  ulifirinosum,  L.    Low  Cudweed.  Th. 

Roadsides  in  clayey  soil,  abnndaat. 

580.  G.  purpureuniy  L.    Purplish  Cudweed. 
Macomb  and  St.  Clair  Co.,— A.  F.  Fcerste. 

196.  ADENOCAITLON,  Hook. 

581.  A.  bicolor.  Hook.  U.  P. 
Moist  ground.    Ontonagon  Riyer. 

197.  INULA,  L.    Elecampane. 

*582.    I.  Helenium,  L.    Elecampane. 
Roadsides,— escaped  from  gardens.    Infrequent. 

198.  POLYMNIA,  L.    Leap-Cup. 

*583.    P.  Canadeusift,  L.  C.  A;,  a 

Shaded  rirer  banks.    Ionia  Co.;  Macomb  Co. ;  Flint;  S.  Michigan.    Infreqaent. 

584.  P.  Uvedalia,  L.  S. 

8.  Michigan,-Wright*s  Cat. 

199.  SILPHIUM,  L.    Rosin-weed. 

585.  8.  laeiiiiatiim,  L.    Rosin-weed.    Compass-Plant  S. 
S.  Mich.,-Wright'8  Cat. 

586.  S.  terebiuthiiiaeeuiii,  L.    Prairie  Dock.  CAS. 
Oak  openings.    Ionia ;  Macomb  Co.,  and  southward.    Infraqoent. 
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587.  S.  integrrifoliuiii,  Miohz. 
S.  Wm— UniTenity  Herb.;  Kalamazoo;— Tathill. 

588.  S.  perfoliatuiu,  L.    Cup-Plant 
8.  Mich.,- Wright's  Cat. 

200*    IT  Ay  L.    Mabsh  Elder.    Hiohwater-shrub. 

589.  I.  xanthiifolla,  Nutt 

Keweenaw  Co.,— F.    The  farthest  ttation  east  known. 

^  201.    AMBROSIA,  Toum.    Ragweed. 

*590.    A.  triftda,  L.    Great  Ragweed.  Th. 

Common.    Low  grounds  along  Grand  and  Maple  Rivers;  northward  to  Keweenaw  Co.,— F.  ~) 

*  591.  var.  inte^rifolia,  T.  &  G.  Th. 

♦592.    A.  artemisiaefolia,  L.    Roman  Wormwood.   Ragweed.   Hog-weed. 
Bitter- weed.  Th. 

Roadsides.    Introduced  from  the  west.    Abundant. 

202.    XANTHIUM,  Tourn.    Cocklebur.    Clotbur. 

♦593.    X.  Canadeuse,  Mill. 
Common  in  waste  places  and  along  river  banks. 

594.  var.  echinatum.  Gray. 
Shores  of  Great  Lakes. 

203.    HEL.IOPSIS,  Pere.    Ox-eye. 

595.  H.  iaevis,  Pers.  C.  &  S. 
Banks.    Infrequent. 

204.    ECHINACEA,  Moenoh.    Purple  Cone-plower. 

596.  E.  purpurea,  Moenoh.  S.  W. 
Univ.  Herb.,— Harrington ;  Grand  Rapids,— Delia  Bailey;  St.  Joseph,— Dr.  Houghton,  1838.    Rare. 

597.  E.  angriistifolia,  DC. 

Keweenaw  Co.,— F. 

205.  RUDBECKIA,  L.    Coice-plower. 

*598.    R.  laciniata,  L.  Th. 

Low  grounds.    Frequent. 

599.    R.  triloba,  L. 

Washington,  Macomb  Co.,— Cooley.    Rare. 

*600.    R.  hirta,  L.  Th. 

Meadows  and  low  places,  apparently  introduced.    Common. 

*601.    R.  speciosa,  Wenderoth.  C.  &  S. 

Wet  soil.    Ionia  Co.;  Flint;  Macomb  Co.;  Ann  Arbor.    Infrequent. 

206.    L.EFACHYS,  Raf. 

♦602.    Li.  pinnata,  Torr.  &  Gray.  C.  &  S. 

Dry  ground.    Ionia  Co.;  Grand  Rapids;  S.  Mich.    Infrequent. 

207.    HELIANTHU8,  L.    Sunplower. 

603.  H.  rigidus,  Desf.  S. 
Dry  soil.    Ann  Arbor,— Winch.  Cat. 

604.  p.  occidentalis,  Riddell.  C.  &  S. 
Sterile  soil.    Ionia  Co.;  Flint;  Grand  Rapids;  Macomb  Co.,  etc.    Infrequent. 
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*605.    H.  grifiranteus,  L.  Th. 

Low  groonds ;  rariable.    Ionia  Co.;  Flint ;  Ann  Arbor;  Macomb  G )..  and  northward.    Common. 

*e06.    H.  divarieatiis,  L.  Th. 

Dry  woods.    Common. 

607.    H.  hir8UtU8,  Raf.  S. 

Dry  soil;  Ann  Arbor,  and  8.  W. 

*606.    H.  strumoHiis,  L.  '  C.  A  S. 

Dry  soiL    Frequent. 

e09.    H.  tracheliifoliu8,  Willd.  C.  A  S. 

Copses.    B.  Miob.,— Wriffht*8  Cat;  Maoomb  Co.,— Dr.  D.  Coolsy. 

*610.    H.  decapetaliis,  L.  L.  P. 

Low  grounds.    Frequent. 

'*'611.    H.  tuberoBUNy    L.    Jerusalem  Artichoke. 
Sparingly  escaped  tram  gardens. 

208.    ACTINOMERIS,  Nutt. 

612.    A.  squarrosa,  Nutt.  S. 

Rich  soil.  S.  Mioh.-  Wright*s  Cat.;  Dundee,— Wheeler;  Islands  in  the  Detroit  river,— Maclagan, 
Can.  Cat. 

209.    COREOPSIS,  L.    Tiokseed. 

6ia    C.  laneeolata,  L.  Th. 

Sandy  shores  of  Lake  Huron ;  sand  hills,  Cheboygan  Co.,— B.  &  K.;  sandy  plains  near  Baldwin,— Dr. 
Beal;  south  to  Macomb  Co.,— Cooley. 

614.  var.    angrustlfolia,  T.  &  G. 
Shore  of  Little  Traverse  Bay  and  Lake  Superior. 

615.  C.  palmata,  Nutt  S. 
S.  Mich.,— Wright's  Cat. ;  shore  of  Barron  Lake,— Wheeler,  1890;  Gull  Prairie,— Dr.  Houghton,  1838. 

616.  C.  vertioiliata,  ti. 

Samaria,  Monroe  Co.,  Grand  Rapids,— Wheeler. 

617.  C.  tripteris,  L.    Tall  Coreopsis.  S. 
Detroit;  Maoomb  Co.;  Oakland  Co. ;  S.  Mich.,— Wright's  Cat. ;  Ionia ;  Grand  Rapids. 

*618.    C.  trichosperma,  Miohx.,  var.  tenuiloba.  Gray.  CAS. 

Swamps.  Flint;  Montcalm  Co.:  Ionia  Co.;  S.  Mich.— Wright's  Cat.  Common  in  pine  ooontry, 
infrequent  elsewhere.  Flowers  a  beautiful  golden  yellow.  Frequently,  in  September,  swamps  of  large 
size  may  be  seen  so  full  of  this  Coreopsis  that  at  a  little  distance  they  seem  one  mass  of  yellow. 

619.  €•  aristosa,  Miohz.  CAS, 
S.  Mich.-Univ.  Herb. 

620.  C.  discoidea,  Torr.  &  Gray. 
Wet  ground.    Ionia  Co.    Scarce. 

210.    BEDENS,  L.    Bur-Marigold. 

*  621.    B.  frondosa,  L.    Oommon  Beggar-tioks.    Stiok-tight.  Th. 
Low  grounds.    A  troublesome  weed.    Common. 

*  622.    B.  couuata,  Muhl.    Swamp  Beggar-ticks.  Th. 
Low  grounds.    Common. 

♦623.  var.  comosa.  Gray. 

Infrequent. 

*624.    B.  cernua,  L.    Smaller  Bur-Marigold.  Th. 

Wet  places.    Cheboygan  Co., —Kof old.     Southward.    Frequent. 

'*'625.    B.  chrysauthemoides,  Miohx.    Larger  Bur-Marigold.  Th. 

Swamps.    Common. 
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*626.    B.  Beekii,  Torr.    Water. Marigold.  , 

S.  Mioh.— Wrights  Cat.;  Ann  Arbor;  Wexford  Co.,— Cooley;  Manistee,— £.  J.  Hill;  Indian  River,- 
Wheeler.    Bare. 

211.    HELENIUM,  L.    Sneeze^weed. 

*627.    H.  aiitiimiiale,  li.  C.  ife  S. 

Ki  ver  banks.    Common . 

212.    ANTHEMIS,  L.    Chamomile. 

♦628.    A.  CoTULA^DC.    May- weed.    Dog-Pennel.  Th. 

Roadsides,  etc.    Conunon. 

629.    A*  ARVBNsis,  L.    Com  Chamomile. 
Introdaoed.    Three  Rivers,— Wheeler;  Keweenaw  Co.,— F. 

213.    ACHILLEA,  L.    Yaeeow. 

*630.    A.  Millefolium,  L.    Common  Yarrow  or  Milfoil.  Th. 

Fields.    Common. 

631.  A.  Ptarmica,  L.    Sneeze  wort. 
Mich.,— Gray's  Manual.    Bare. 

214.    MATRICARIA,  Tourn.    Wild  Chamomile. 

632.  M.   INODORA^  L. 
Flint,— Dr.  D.  Clark. 

215.    CHRYSANTHEMUM,  Tourn.    Ox-bye  Daisy. 

♦633.    C.  Leuoanthsmum,  L.    Ox-eye  or  White  Daisy.  Th. 

Meadows  and  pastures.    A  vile  weed,  becoming  frequent  in  B.  A  S.  parts  of  the  State. 

'*'63i.    C.  Balsamita,  L.,  var.  taitacetoides,  Boiss.    Mint-Gtoranium. 
Escaped  from  gardens. 

216.    TANACETUM,  L.    Tansy. 

*  635.    T.  vuLOARE,  L.    Common  Tansy. 
Escaped  from  gardens.    Frequent. 

636.    T.  Hurouense,  Nutt. 
Sand  dunes  at  the  head  of  Little  Traverse  Bay,  and  northward.    Frequent. 

217.    ARTEMISIA,  L.    Wormwood. 

*637.    A.  eaudata,  Michx.  CAS. 

Sandy  fields.    Ionia  Co.;  Montcalm  Co. ;  8.  Haven,— Bailey.    Infrequent. 

638.  A.  Canadensis,  Miohx.  Th. 
Sand  dunes.    Barron  Lake ;  New  Bnffalo,~Wheeier ;  Ottawa  Co.;  Emmet  Co.;  to  Lake  Superior. 

639.  A.  LiUdoviclana,  Nutt    Western  Mugwort 

Dry  banks.    Niles,— J.  T.  Sooville,  Univ.  Herb.;  Keweenaw  Co.,— Farwell.    Bare. 

640.  A.  VULGARIS,  L.    Common  Mugwort 
Wasta'plaoes.  Infrequent. 

*«41.    A.  biennlH,  WUld. 

A  road-side  weed,  lately  introduced  from  the  west  and  extending  throughout  the  State. 

642.    A.  Absinthium,  L.    Common  Wormwood. 
Ionia  Co. ;  Flint;  Gratiot  Co.    Sparingly  escaped  from  gardens. 

218.    TUSSILAGO,  Tourn.    Coltsfoot. 

*643.    T.  Farfara,  li. 

Saultde  Ste.  Marie.-Whitney's  Cat. ;  Washington.  Macomb  Co.,— W.  A.  Brotherton. 
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219.    PETASITES,  Tourn.    Sweet  Coltsfoot. 

644.  P.  palmata.  Gray. 

Harrisrille,  Oscoda,  Al^rer,  and  westward;  Keweenaw  Co.,— F. 

220.    ARNICA,  L. 

645.  A.  ChaniissoiiiHy  Liees.  v 

Shores  of  Lake  Saperior,— Gray*6  fiian. ;  CopperUarbor,— Whitney's  Gatalogae. 

221.    SENECIO,  Tourn.    Groundsel. 

'('646.    8.  VULGARIS,  L.    Common  Groundsel. 
Flint;  Macomb  Ck).;  S.  W.  Mich.,— Wriffht^s  Cat. 

♦647.    8.  aureus,  L.    Golden  Ragwort.    Squaw- weed.  Th. 

Very  Tariable.    Common. 

*p48.  var.  obovatus,  Torr.  &  Gray. 

More  common  southward. 

649.  var.  BalNaiuitae,  Torr.  &  Gray.  Th, 
Abundant  northward.    Mackinaw  (^ity. 

222.  CACALIA,  L.    Indian  Plantain. 

650.  C.  suaveolens,  L.    Indian  Plantain. 
Lodi,— Miss  Clark,  in  Winch.  Cat.    Gray^s  Manual.    Bare. 

*651.    C.  atriplic'ifolia,  L.    Pale  Indian  Plantain.  C.  &  S. 

Woods.    Ionia  Co.;  8.  Mich.  — Wright*s  Cat.    Frequent. 

652.    C.  tuberosa,  Nutt.    Tuberous  Indian  Plantain.  S. 

S.  Mich., -Wright*s  Cat.;  3  miles  east  of  Kalamazoo,  1888.— Dr.  D.  Hou«hton;  Mottville.-I.  N. 
Mitchell. 

223.  ERECHTITES,  Raf.    Fireweed. 

♦653.    E.  hieraeifolia,  Raf.    Fireweed.  Th. 

New  clearings.    Common,  northward. 

224.    ARCTIUM,  L.    Burdock. 
*654.    A.  Lappa,  L.    Burdock.  Th, 

Waste  places.    Common. 

655.  var.  minus,  Gray. 

Keweenaw  Co.,— F. 

225.    CNICU8,  Tourn.    Common  or  Plumed  Thistle. 

*656.    C  lanceolatus,  Hoflfm.    Common  Thistle.  Th. 

Roadsides  and  fields.    Common. 

657.  C.  horridulus,  Pursh.    Yellow  Thistle. 
N.  shore  Lake  Superior,— Agassis ;  Grand  Detour,— Porter. 

658.  C.  Pitcaieri,  Torr. 

Sand  dunes.    South  Haven ;  and  northward  to  L.  Superior;  Sand  Point,  Saginaw  Bay.    Frequent. 

659.  C.  undulatuH,  Gray.  N.  &  U.  P. 
**  Islands  of  L.  Huron  and  Michigan,'*— Gray;  Drnmmond*s  I.,— Winch.  Cat. 

*660.    C.  altiHHimuH,  Willd.  C.  &  S. 

Ionia  Co.;  Flint;  Macomb  Co.    Infrequent. 

*661.  var.  discolor.  Gray.  C.  &  S. 

Meadows.    Montcalm  Co.;  Ionia  Co.;  Flint;  and  southward.    Flowers  sometimes  white.    Infrequent. 

*662.    C.  uiutieus,  Pursh.    Swamp  Thistle.  Th. 

Swamps.    Frequent. 
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663.    C.    puniilii8,  Torr.    [C.    Hillii,  W.  M.  Canby,  Garden  <&  Forest, 

March  4, 1891.]    Pasture  Thistle. 

S.  W.  Mioh.,— Wriffht's  Cat.;  Grand  Bapids,— Coleman's  Cat. ;  Maoomb  Co.,— Dr.  Cooley ;  Baldwin,— 
Dr.  Beal;  sand  hills,  Cheboygan  Co.,  freqoent,— B.  &  K. 

*664:.    C.  ARVENSis,  Hoffm.    Canada  Thistle.  Th, 

Fields.    A  vile  pest.    Infreqaent  in  center  of  tile  State,  bnt  inoreasins  rapidly,  and  already  trouble- 
some  in  some  localities.    Oar  Canada  Thistle  law  onght  to  be  rigidly  enforced. 

226.    ONOPORDON,  Vaill. 

665.  O.    Aganthium,  L.    Cotton  or  Scotch  Thistle. . 
Grand  Bapids.    Bare. 

22T.    KRIGIA,  Schreber.    Dwarf  Dandelion. 

666.  K.  Virginica,  Willd. 
Barrens.    N.  part  of  Clare  Co. ;  Walton.    Bare. 

*667.    K.  amplexicaulis,  Nutt.  L.  P. 

Moist  hillsides.    Freqoent. 

228.    CICHOBIUM,  Tourn.    Sucoobt  or  Chicjory. 

♦668.    C.  Intybus,!*.  Th. 

Ionia  Co.;  Flint;  Detroit,  etc.;  roadsides.    Frequent. 

229.  TBAGOPOGON,  L.  Goat's-beard, 

669.  T.  PRATHNsis,  L.    Goat's-beard. 
spreading.    Hnbbardston,- Wheeler;  KalaauuKX),— Tnthill. 

230.    L.EONTODON,  L.    Hawkbit. 

670.  li.  AUTUMNALis,  L.  Fall  Dandelion. 
Well  established  at  Hnbbardston.! 

231.    HIGBACIUM,  Tourn,    Hawk  weed. 

*  671.    H.  Oanadense,  Miohx.  Th. 

Woods.    Frequent. 

672.    H.  TujosEUaA,  L.    Mouse-ear  Hawkweed. 
Introdnced  at  Bennonla,— Q.  A.  Clark. 

♦673.    H.  paniculatum,  L.  C.  &  S. 

Bfacomb  Co.;  S.  Mich.,— Wright  Cat.  Scarce. 

*674.    H.  Yenosuniy  L.  Rattlesnake- weed.  Th. 

Dry  soil  in  pine  woods,  or  on  oak  land.    A  form  has  been  seen  at  Ionia  not  having  nnrple  veins  in  the 
root  leaves;  abundant  at  Pointranz-Pins,  at  the  entrance  to  Lake  Superior,— Maconn,  Can.  Cat.  Frequent. 

♦675.    H.  scabruniy  Michx.  Th. 

Woods.   Common. 

♦676.    H.  Gronovil,  L.    Hairy  Hawkweed.  C.  &  S. 

Dry  soil.    Ionia  Co.;  Flint;  Macomb  Co;  S.  W.  Mich.,— Wright  Cat.   Infrequent. 

677.    H.  longripiluniy  Torr.    Long-bearded  Hawkweed.  L.  P. 

Fields.    Macomb  Co.;  Traverse  City;  S.  W.,- Wright  Cat.;  Grand  Rapids,— Coleman.    Scarce. 

232.    CREPIS,  L. 

*678.      C.  TBOTORUM,  L. 
Introduced. 


[H.  UMBEI^LATUM,  L. 

North  shore  of  Lake  Superior,— Gray.  | 

73 
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233.    PRENANTHES,  Vaill.    Rattt.esnake-eoot. 
*679.    P.  racemosa,  Michx. 

Lenawee  Co.,— O.  F.  Gomttook;  Flint ;  Macomb  Co.;  shore  of  L.  MichM  near  Bitting  Babbit,— Winoh. 
Cat. ;  S.  W.,— Wright  Cat. ;  Cheboygan  Co.,— Beardslee ;  Keweenaw  Co.,— Farwell.    Bare< 

♦680.    P.  alba,  L.    White  Ijettuoe.    Rattlesnakeroot  Th. 

Woods.    Common. 

♦681.    P.  altissima,  L.  Th. 

Bich  woods.    Frequent. 

234.    TARAXACUM,  Haller.    Dandeuon. 

*  682.    T.  OFFiomALJ^  Weber.    Common  Dandelion. 
Fields  everywhere. 

235.  LACTUCA,  Tourn.    LBrrrucE. 

♦683.    L.  SoABiOLA,  L.    Prickly  Liettuce. 
A  bad  weed,  spreading  and  becoming  rapidly  introdaoed  everywhere  along  lines  of  railroad,  etc. 

*68d.    li.  Canadensis,  L.    Wild  Lettuce.  Th. 

Rich  soil.    Freqnent. 

685.    li.  integrifolia,  Bigel. 
Petoekey,— Wheeler,  1890. 

*  686.    li.  hirsuta,  Muhl. 
Infrequent.    Hnbbardston;  Bfaoomb  Co.,— Cooley. 

687.    L.  puleheUa,  DC.  N.  &  U.  P. 

"  Upper  Michigan.'*— Prof.  Porter;  Cariboo  I.;  Lake  Horon,— Dr.  Todd;  Keweenaw  Co.,— F. 

♦688.    Li.  leucophaea.  Gray.  Th. 

Freqnent. 

689.  var.  integrifolia.  Gray. 

Belle  Isle.  Detroit.— Wheeler. 

236.  80NCHUS,  L.    Sow-Thistle. 

*  690.    S.  OLERAOEUS,  Li.    Common  Sow-Thistle. 

Waste  places.    Macomb  Co. ;  Montcalm  Co. ;  northward  to  L.  Soperior.    Freqnent. 

*691.    8.  A8PER,Vill.    Spiny-leaved  Sow-Thistle.  Th. 

Waste  places.    Freqnent. 

*  692.    S.  ABVEN8IS,  L.    Field  Sow-Thistle. 
Grand  Bapids— Coleman's  Cat.  Bare. 

XLIX.    LOBELIACE^.    Lobelia  Family. 

237.    LOBELIA,  L. 

*693.    L.  cardinalis,  L.    Cardinal-flower.  Th. 

Bivet  banks.    Flowers  rarely  rose-color  or  ereii  white.    Showy  and  easily  ooltiTated.    Common. 

*  694.    L.  syphilitica,  L.    Great  Lobelia.  L.  P. 
Low  grounds.    Flowers  vary  to  white.    Common. 

*ed5.    L.  splcata.  Lam.  Th. 

Oak  openings.    Freqnent. 


[L.  Floridaka,  Gaertn. 

Islands  in  Detroit  riVer,— Maolagan,  Cat.  Canadian  Plants.    Probably  occurs  within  the  State.] 
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696.  var.  hirtella.  Gray. 

Keweenaw  Co.,— F. 

*697.    L..  Kalmii,  L.  Th. 

Wet  banks,  and  rooks  along  shores.    Ionia  Ck>. :  Ann  Arbor;  Oakland  Co. ;  Petoskey;  to  L.  Saperior 
Frequent. 

698.  li.  inflata,  L.    Indian.  Tobacco.  Th. 
Pastores.    Montcalm  Co.;  Flint ;  Maoomb  Co. ;  Oakland  Co. ;  Pat-in-Bay.    Scarce. 

699.  Li.  Dortmanna,  L.    Water  Lobelia.  U.  P. 
Isle  Boyale,— Dr.  A.  B.  Ljooa. 

L.    OAMPANULACE^.    Campanula  Family. 

238.    SPECULARIA,  Heister.    Venus'8  LooKiifG-GLASS. 

700.  8.  perfoliata,  A.  DC.  C.  &  S. 

Gravelly  fields.     Clinton  Co. ;  8.  E.,— University  Herb. ;  Nilee,— I.  N.  Mitchell;  Detroit,— A.  B.  Lyons. 
Scarce. 

239.    CAMPANULA,  Tourn.    Bellplower. 

*701.    C.  rotundifolia,  L.    Harebell.  Th. 

Sandy  banks  and  lake  shores.    Common. 

702.  var.  aretiea,  Lange. 

Keweenaw  Co..— F. ;  shore  of  Black  Lake,  Cheboygan  Co.,— B,  &  K.;  Petoskey,— Wheeler. 

703.  var.  velutiiia,  DC. 

Sand  hills  of  Bart  Lake,-E.  J.  Hill. 

*704.    C.  aparinoideH,  Pursh.    Marsh  Bellflower.  Th. 

Wet  grassy  grounds.    Common. 

*705.    C.  Americana,  L.    Tall  Bellflower.  C.  &  S. 

Moist  woodlands.    Ionia  Co. ;  Flint ;  Macomb  Co. ;  Aim  Arbor,— Winch.  Cat.    Frequent. 

LI.  ERICACE^.    Heath  Family. 

240.    GAYLUSSACIA,  HBK.    Hucki^erry. 

*706.    G.  resinosa,  Torr.  &  Gray.    Black  Huckleberry.  Th. 

Hillsides.   Frequent. 

241.    VACCINIUM,  L.    Blueberry.     Billberry.     Cranberry. 

*707.    V.  Pennsylvanicum,  Lam.    Dwarf  Blueberry.  Th. 

Dry  hills  and  barrens.    "  The  lowest  and  earlieet-fmited  of  the  blaeberries,**— Gray,  Synopt.  Flora  of 
N.  Am.    Very  variable  in  color  of  frait,  etc.    Common. 

*708.    V.  Canadeiise,  Kalm.  Th. 

Bwamps.    Commonest  sp.  in  Chebovgan  Co.,— B.  &  K.    This  species  famishes  large  quantities  of  ber- 
ries for  market  in  the  northern  lake  region.    Common. 

709.]  |V.  vacillans,  Solander.    Low  Blueberry.  Th. 

Barrens.    Infrequent. 

♦710.3V.  eorymbosum,  L.    Swamp-Blueberry.  Th. 

Swamps.    Yielding  abundantly;  variable.    Common. 

711  var.  anioenum.  Gray. 

Keweenaw  Co..— F. 

712.    V.  iiliginoHuiii,  L.     Bog  Bilberry.  U.  P. 

*'  Shore  of  Lake  Superior,**— Gray:  Isle  Boyale  and  White  Fish  Pt.,  L.  Superior,— Henry  Gillman. 
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713.  V.  csespitOHum,  Michx.,  var.  cuneifoliuniy  Nutt.  U.  P. 
Shores  of  Lake  Sapeiior  and  westward,— Gray,  Fl.  N.  A.;  Lyons. 

714.  V.  myrtiUoides,  Hook.  U.  P. 
Damp  woods  L.  Soperior,— Gray,  Fl.  N.  A.;  Keweenaw  Co.,— F. 

715.  V.  ovalifoUum,  Smith.  U.  P. 
Woods  L.  Saperior,  S.  shore,— Robbins. 

*716.    V.  Oxy COCCUS,  L.    Small  Cranberry.  Th. 

Sphagnons  swamps.    Ann  Arbor ;  Ionia  Co. ;  Constantine,- Wheeler,  and  northward.     Infrequent. 

*  717.    V.  macrocarpon.  Ait.    Large  or  American  Cranberry.  Th. 

Bogs.    The  common  Cranberry  of  the  market.    Common. 

242.  CHIOGENE8,  Salisb.    Creepiwo  Snowberby. 

718.  C.  serpyllifolia,  Salisb.    Creeping  Snowberry.  Th. 

8.  Mich.,— Wright*s  Cat. ;  Ionia  Co.;  Montcalm  Co.;  Petoskey.  etc.    Sphagnons  swamps.    Infreqoent. 

243.  AKCTOSTAPHYLOS,  Adana    Bearbkrbt. 

719.  A.  Uva-iirsi,  Spreng.    Bearberry.  Th. 
Sandy  soil.    Abundant  northward,  bat  rare  S.  of  lat.  48°. 

244.    £PIG^A,  L.    Traiudto  Abbutus.    Obound  Laubel. 

720.  E.  repens,  L.  Th. 

Borden  of  marshes,  and  woods  in  sandy  soil.    Jackson,— W.  C.  Hnll;  Niles,— I.  N.  MitcheU.    Rare  S., 
freqnent  in  C,  and  commoo  northward. 

245.    GAUIiTHERIA,  Kalm.    Abomatic  Wintebobesn. 

'*'721.    G.  procumbenSy  L.    Creeping  Wintergreen.  Th. 

Low  woods,  and  bordera  of  swamps.    Common. 

246.    ANDROMEDA,  L. 

*722.    A.  polifolia,  L.  Th, 

Sphagnons  swamps,  S.  Mich.,— Wright*s  Cat.:  Ionia  Co.  and  northward.  Freqnent. 

723.    A.  ligustrina,  MuhL 
Keweenaw  Pt.,— Dr.  Uobbins. 

247.    CASSANDRA,  Don.    Leatheb-Leaf. 

*724.    C.  calyculata,  Don.  Th. 

Swamps.    Common.  • 

248.    KAIiMIA,  L.    Amebioan  Laubel. 

725.  K.  angriistifolia,  L.    Sheep  Laurel.    Lambkill.    Wicky. 
HanisriUe,  west  to  Portage  Lake ;  Tawas  City  and  Thnnder  Bay,  common.— Winch.  Cat. 

726.  K.  ^lauca.  Ait.    Pale  LaureL  Th. 

Bogs.    S.  Mich.,— Wright*s  Cat.;  Ionia  Co.;  Macomb  Co.;  Long  Lake,  Cheboygan  Co.,  rare,— B.  &  K. 
northward.    Infrequent. 

727.  var.  rosmarinifolia,  Pursh. 
Keweenaw  Co.,— F. 

249.    LEDUM,  L.    Labbadob  Tea. 

♦728.    L.  latifoUum,  Ait. 
Swamps  and  bogs.    Common  northward. 


[V.  Vitib-Idjka,  L.    Cowberry.    Mountain  Cranberry. 

N.  shore  L.  Superior,— Dr.  A.  B.  Lyons ;  and  probably  in  onr  district.] 
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250.    CHIMAPHILA,  Pursh.    Pipsissewa. 

*729.  C.  umbellata,  Nutt    Pipsissewa.    Prince's  Pine.  Th. 

Pine  woods.    Common. 

730.  C.  maculata,  Pursh.    Spotted  Wintergreen.  C.  &  S. 
Oak  woods.    Ionia;  Bangor  and  Soath  Haven,  Tan  Boron  Co.;  Flint    Bare  or  local. 

251.  MOXESES,  Salisb.    One-fix>webed  Pyrola. 

731.  M.  grrandifloray  Salisb.  Th. 

Pine  foreets.  Flowers  very  fragrant  when  a  little  wilted.  Montcalm  Co.:  Flint;  Indian  River.— 
Wheeler;  Clarkston,— G.  H.  Hiolcs;  Fort  Gratiot,— Winch.  Cat.;  Cedar  swamps,  Cheboygan  Co.  — B.  &  K.; 
Keweenaw  Co..— F.;  Esoanaba,— £.  J.  Hill.    Bare. 

252.  PYROLA,  Tourn.    SniN-TiEAP.    Wintergreen. 

732.  P.  minor,  L.  U.  P. 

"  Cold  woods,  L.  Superior,"— Gray. 

*733.    P.  secunda,  L.  Th. 

Rich  woods.    Common. 

734.  var.  puinila.  Gray. 

Grayling,— G.H.  Hicks;  Osooda;  Cheboygan  Co.,— B.  &K.;  Esoanaba,— E.  J.  Hill ;  Keweenaw  Co..— F. 

735.  chlorantha,  Swartz.  C.  N.  &  U.  P. 
Pine  woods.    Bare  sooth  of  lat.  48^    Freqoent  northward. 

♦736.  P.    elliptlca,  Nutt.    Shin-leaf.  Th. 

Rich  woods.    Ann  Arbor;  Ionia  Co.;  northward  to  L.  Superior.    Common. 

*737.    P.  rotundifolia,  L.  Th. 

Dry  oak  woods.    Common.  ■ 

738.  var.  asarifolia.  Hook. 
The  Cove,  L.  Huron,— Winch.  Cat. 

739.  var.  uligfinosa.  Gray. 

L.  Superior,— Prof .  J.  Maoonn;  Quinneeec,— E.  J.  Hill;  Keweenaw  Co.,— F. ;  Cheboygan  Co.,  — Beardslee. 

253.    PTEROSPORA,  Nutt     Pine-drops. 

740.  P.  Aiidromedea,  Nutt. 

.    Sitting  Rabbit,— Winch.  Cat. ;  Carp  river,  U.  P.,— Whitney  Cat;  Keweenaw  Co.,— F. 
254.    MONOTROPA,  L.    Indian  Pipe. 

*74L    M.  uniflora,  L.    Indian  Pipe.    Corpse-Plant  Th. 

Damp  woods.    Frequent. 

*  742.    M.  Hypopitys,  L.  Pine-sap.    False  Beech-drops. 

Oak  and  pine  woods.  Macomb  Co.;  Ft.  Gratiot,— Austin;  to  Ontonagon  River.  L.  Superior,- Whitney 
Cat.;  Cheboygan  Co.,  cedar  swamp  and  hard  woods,  rare,— B.  &  K.;  Grayling,— Hicks;  Escanaba,— E.  J. 
HiU.    Infrequent. 

LII.    PRIMULACE.3E.    Pbimbose  Family. 

255.    DODECATHEON,  L.    American  Cowslip. 

743.  D.  Meadia,  L.    Shooting-Star.  S. 
Moist,  shaded  grounds,— Gray,  Flora  of  N.  A.;  Dr.  A.  B.  Lyons. 

250.    PRIMULA,  L.    Primrose.    Cowslip. 

744.  P.  faiinosa,  L.    Bird's-eye  Primrose.  N.  &  U.  P. 

Pictured  Rooks,- Hickn ;  shores  of  Little  Traverse  Bay;  Drummond*8  Island,— Winch.  Cat.;  L. 
Superior,— Whitney  Cat. ;  Keweenaw  Co.,— F. 
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*746.    P.  Mi8taH8iiii<*a,  Michx. 

8.  B. -University  Herb;  Lake  Saperiorr- Whitney  Cat.;  Rocks,  Grand  Ledge,  1890;  Presqoe  lale^— 
Dr.  Hooghton;  Eagle  River,— F.  E.  Wood.    Rare. 

257.    TRIENTALIS,  L.    Chick^^eed-Winteegreen. 

♦746.    T.  Americana,  Pureh.    Star-flower.    -  Th. 

Damp  woods.    Common. 

258.    STEIRONEMA,  Raf. 

*747,    S.  ciliatiini,  Raf.  Th. 

Swamps.    Common. 

748.  S.  laiiceolatuiiiy  Gray. 
Howard  City,— Dr.  Real. 

749.  var.  hybricluni.  Gray. 
Low  grounds.    Cheboygan  Co.,— B.  &  K. 

♦750.    S.  lougrifolium.  Gray.  L.  P. 

Banks  of  streams.    Ann  Arbor  and  Ft.  Gratiot,— Winch.  Cat.;  Ionia  Co. ;  Flint,  etc.    Frequent. 

250  L.YSIMACHIA,  Tourn.    Loosestrife. 

75L    L.  qiiadrifolia,  L.  L.  P. 

Sandy  soil.    Ann  Arbor,— Winch.  Cat.:  Ionia  Co.;  Montcalm  Co.;  Flint;  BfaoombCo.,  northward  to 
Oscoda  Co. 

*752.    L.  Ktrieta,  Ait.  Th. 

Borders  of  marshes.    A  form  of  this  species  was  found  in  a  sphagnous  swamp  near  Hubbardston, 
bearing  bulblets  in  the  axils  instead  of  flowers.    Frequent. 

753.  var.  proclifcta.  Gray. 
In  herb.  Gray  from  Mich.,— L.  H.  Bailey. 

754.  L.  NuMMULARiA,  L.    Moneywort 
Escaped  from  cultivation.    Monroe  Co.,— Wheeler,  1890. 

♦755.    L.  thyrsiflora,  L.    Tufted  Looseetrife.  Th. 

Swampy  soil.    Common. 

260.    ANAGALLIS,  Tourn.    Pimpernel. 

756.    A.  ARVENSis,  L    Ck>mmon  Pimpernel. 
Ann  Arbor— Mary  H.  Clark. 

261.    SAMOLUS,  Tourn.    Water  Pimpernel.    Brook- weed. 

*  757.    S.  Valeraiicli,  L,  var.  Aniericanus,  Gray. 
Springy  places.    Common  along  Maple  river;  Flint;  Macomb  Co.;  N.  W.,— University  Herb. 

LIII.    OLEACE-aE.    Olive  Family, 

262.    FRAXINUS,  Tourn.     Ash. 

♦758.    F.  Americana,  L.    White  Ash.  Th. 

Common. 

*758.    F.  pubescent.  Lam.    Red  Ash.  Th. 

Low  grounds.    A  small  tree,  seldom  noticed.    Ionia  Co.;  S.  Mich.,— Wright  C«t.;  Dmmmond's  I.,— 
Winch.  Cat.;  along  Black  river,  Cheboygan  Co.,— B.  &  K.;  Keweenaw  Co.,— F.    Scarce. 

*760.    F.  viridis,  Michx.  f.    Green  Ash. 
Ann  Arbor.— Winch.  Cat.;  and  northward.    Rare. 

*161.    F.  quadrangulatay  Michz.   Blue  Ash.  Th. 

Rich  woods.    Infrequent. 
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*762.    F.  sambucifolia.  Lam.    Black  Ash.  Th. 

Common. 

LtV.   APOCYNACE^.    Dogbane  Family. 

263.    APOC  YXUIVI,  Touni.    Dogbane.    Indian  Hemp. 

♦763.    A,  aiidrossemifolium,  L.    Spreading  Dogbane.  Th. 

Borden  of  woods.    Common. 

♦764.  A.  eaiinabinum,  L.    Indian  Hemp.  Th. 

Low  groonda.  Exceedingly  variable  in  siss,  habit,  shape  of  leaves,  pubescence,  etc.  De  Candolie*8 
varieties  glaberrimum  and  pubescens  occar,  bat  also  intermediate  forms,  rendering  oseless  any  sob-spe- 
cific names.    Common. 

LV.  ASOLEPIADACEiE.    Milkweed  Family. 

364.    ASCLEPIAS,  L.    Milkweed.    Silkwebd. 

*765.    A.  tiiberoHa,  L.    Butterfly-weed.    Pleurisy-root 
Sandy  soil.    Ranges  from  Canada  to  Florida,  and  from  the  Saskatchewan  Valley  to  Texas.    Common. 

766.    A.  piirpuraseeiiH,  L.    Purple  Milkweed.  C.  &  S. 

Woods.    Ann  Arbor,  —Winch.  Cat. ;  Ionia  Co.;  Clinton  Co.;  Flint;  Macomb  Co.    Infreqoent. 

*  767.    A.  incariiata,  L.    Swamp  Milkweed.  Th. 

Banks  of  streams,    (^ommon. 

♦768.    A.  Comuti,  Decaisne.    Common  Milkweed  or  Silkweed,  Th. 

Fields.    Common. 

769.    A.  obtUHifolia,  Michx. 

Baldwin,  Lake  Co.,— Dr.  Beal ;  Storgis,  Barron  Lake,-C.  F.  Wheeler,  1890;  Niles,— O.  J.  StilweU. 
Bare. 

*770.    A.  phytolaccoides,  Pursh.    Poke-Milkweed.  C  &S. 

Moist  groonds.    Ann  Arbor;  Ft.  Grratiot,— ^M^ch.  Cat.;  Ionia  Co.;  Flint;  Macomb  Co.    Infrequent. 

771.  A.  verticillata,  L. 

Barrens,  8.  Mich.,— Wright  Cat.;  Monroe  Co.,  Grand  Bapids,— Wheeler;  Washington,  Macomb  Co.,— 
Dr.  D.  Cooley. 

265.    ACERATES,  Ell.    Green  Milkweed. 

772.  A.  longrifolia^  Elliott, 
Sooth  Haven,— Bailey. 

773.  A.  viridillora.  Ell.  C.  A  S. 
Grand  Rapids,— Geo.  D.  Sones ;  Ft.  Gratiot,— Winch.  Cat.;  8.  W.,— Wright  Cat.    Rare. 

266.    VINCETOXICUM,  Moench. 

*774.    V.  NIGRUM,  Moench. 
Escaped  from  coltivation  on  College  groonds. 

PiVI.    GENTIANAOE^.    Gentian  Family. 

267.    ERYTHR^A,  Richard.    Centaury. 

♦775.    E.  Centaurium,  Pers.    Centaury. 
Agrionltoral  College  groonds,— Bailey.    The  only  locality  known  in  the  State. 


[A  viridipixjra,  Ell.    var.  uinceolata.  Gray. 

On  a  sand  beach  at  Point  Edward,  foot  of  Lake  Horon,— Maooon.  J 
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268.    SABBATIA,  Adans. 
776.    S.  annularis,  Pureb.  S. 

Bfarahes.  Cass  COm— Univ.  Herb.,  Hooffhtoit  Sorrey.  CoIIm  IS^;  Oogaac  Lake,  near  Battle  Creek.  1879, 
—Prof.  V.  M.  Spalding;  B.  Mich.,— Wrighre  Cat.;  Berrien  Co..— E.  F.  Smith.    Rare. 

269.  GENTIANA,  Tourn.    Gentian. 

*777.    G.  erlnlta,  Froel.    Fringed  Gentian.  Th. 

Low  grounds,  Lenawee  Co.,--0.  P.  Comstook;  Ann  Arbor,— Winch.  Cat.;  South  Haven,— Bailey ; 
Mackinac,— Whitney ;  Ionia  Co.,  etc.    Frequent. 

*  778.    G.  serrata.  Gunner.    Smaller  Fringed  Gentian.  Th. 
Tamarack  swampe.    Frequent. 

*  779.    G.  quinqueflora.  Lam.  C.  &  S. 
Moiflt  hillsidee.    Ann  Arbor,— Winch.  Cat.;  Ionia  Co.    Occasional. 

780.  var.    oecidentalis.  Gray. 

Lenawee  Co.,— O.  F.  Comstock;  Ann  Arbor,— Winch.  Cat.;  Hubbardston;  Macomb  Co.    Infrequent. 

781.  G.  puberiUa,  Michz.  S. 
Barrens.    Ann  Arbor,— Bliss  Clark,  Miss  Allmendinger.    Bare. 

782.  G.  Saponaria,  L.    Soapwort  Gentian.  S. 
Moist  woods.    Macomb  Co. ;  S.  Mich.,— Wright  Cat.    Infrequent. 

*783.    G.  Andre wsii,  Griesb.    aosed  Gentian.  Th. 

River  banks.    Frequent. 

784.  G.  alba,  MuhL  Th. 

Low  meadows  and  borders  of  woods.  Ionia  Co.;  Clinton  Co. ;  Ann  Arbor  and  S.  W.,— Winch.  Cat.; 
to  L.  Superior.    Rare  or  local. 

785.  G.  linearis,  Froel    var.  lanceolata.  Gray.  N.  &  U.  P. 

Pt.  an  Chene,  L.  Mich.,— Winch.  Cat.;  low  ground  near  Black  Lake,  Cheboygan  Co.,— B.  &  K. ;  ''Min- 
nesota and  along  L.  Superior,"— Gray. 

786.  var.  latifolia,  Gray. 
Keweenaw  Co.,— Farwell. 

270.    FBASEBA,  Walt    Amebioan  Golubcbo. 

787.  F.  Oarolinensis,  Walt  C.  &  S. 

Jackson  Co.  and  westward,— Winch.  Cat.;  Ann  Arbor,— Miss  Clark j  Constantine,  Three  Rivere.— C. 
F.  Wheeler;  Lenawee  Co.,— O.  F.  Comstock;  Grand  Rapids;  Macomb  Co.    Scarce. 

271.    HALENIA,  Borkh.    Spurred  Gentian. 

788.  H.  deflexa,  Griesb.  '  N.  &  U.  P. 

Shore  of  Little  Traverse  Bay,  near  Harbor  Point :  Drummond*s  Is.  and  St.  Helenas  Is.,— Winch.  Cat. ; 
northward  to  Lake  Superior;  shore  Black  Lake,  Cheboygan  Co.  Frequent.  A  form  of  thin  simcIm 
occurs  in  Keweenaw  Co.,  with  the  corolla  changed  into  Hve  unequal  green  and  spnrlees  petals,— O.  A. 
Farwell. 

272.    BARTONIA,  Muhl. 

*789.    B.  tenella,  Muhl. 

Open  woods.     S.  Mich.,— Wright  Cat.,  Hubbardston;  Flint;  Grayling.     Rare. 
273.    MENYANTHES,  Tourn.   Buokbean. 

*790.    M.  tHfoliata,  L.  Th. 

Bogs.    Common. 

274.    LIMXANTHEMUM,  Gmelin.    Floating  Heart. 
791.    L.  lacunoHUiii,  Griseb. 


Keweenaw  Pt.— Dr.  Bobbins. 
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LVII.    POLEMONIACE^.    Phlox  Family. 

275.    PHLOX,  li. 

792.  P.  paniculata,  L. 

Keweenaw  (Jo.,— FarwelL    Iiitrodnoed.(?) 

793.  P.  plloisay  L. 

Dry,  sandy  fields,  Ann  Arbor,— Winoh.  Cat.;  Ionia  Co.;  Flint;  Maoomb  Co.,  etc.    infreqaent. 

*  794.    P.  divaricata,  L.  L.  P. 

Woods  and  fields,  northward  to  Kingeleyand  Frankfort.    Common. 

796.    P.  bifida.  Beck.  S.  W. 

Rare.    Shores  of  Barron  Lake ;  Kiinger  Lake,  the  farthest  station  east  known  for  this  interestinflr 
plant,— C.  F.  Wheeler. 

796.    P.  subulata,  L.    Ground  or  Moss  Pink. 

8.  Mich..— Winch.  Cat.;  shore  of  Barron  Lake,— C.  F.  Wheeler.    Common  in  cultivation. 

LVin.    HTDROPHYLLACE^.    Waterleaf  Family. 

276.    HYDROPHYLLUM,  Tourn.    Wateeleap. 

*797.    H.  Virginicum,  lu  C.  &  S. 

Rich  woods.    Freqnent. 

*798.    U.  Canadense,  L.  C.  &.  S. 

Damp,  rich  woods.    Freqaent. 

*  799.    H.  appeiidiculatuni,  Miohz.  L.  P. 
Moist  hillsides  and  rich  woods,  northward  to  Frankfort.    Freqnent. 

277.    PHACELIA,  Juss. 

800.    P.  Franklinii,  Gray.  U.  P. 

**  Shores  of  L.  Saperior,  especially  on  Isle  Boyale,"— Gray,  and  Dr.  A.  B.  Lyons. 

LIX.    BORRAGINACE-aE.    Borage  Family. 

278.    CYNOGLOSSUM,  Tourn.    Hound's-Tongue. 

*801.    C  OPPioiNALE,  L.    Common  Hound*B-Tongue.  ,Th. 

Roadsides.    Freqnent. 

♦802.    C.  Virgrinicuiu,  L.    Wild  Comf rey.  Th. 

Open  woods,— Comins,  Oscoda  Co. ;  Escanaba,  where  it  replaces  C.  o^fflcinale  as  a  weed,— E.  J.  Hill. 
Freqnent. 

279.    ECHINOSPERMUM^  Lehm.    Stickseed. 

*803.    E.  Virgiiiicum,  Lehm.    Beggar's  Lice.  Th. 

Woods.    Freqnent. 

804.    E.  defiexuin,  Lehm.,    var.  Americaiium,  Gray. 
Cheboygan  Co.,— B.  &  K. 

♦805.    E.  LiAPFtJLA,  Lehm.  Th. 

A  worthless  weed  along  roadsides  and  in  waste  places. 

280.    MERTENSIA,  Roth.    Lungwort. 

806.  M.  Virginica,  DC.    Virginian  Cowslip.    Lungwort.    Blue  Bells. 
Near  Adrian,— Birs.  I.  H.  Wheeler;  S.  £.  of  Grand  Rapids,— G.  D.  Bones.    Rare. 

807.  M.  paniculata,  Don.  U.  P. 

Whitney  Cat.;  Gtay,  Fl.  N.  A, ;  Keweenaw  Co.,— F. 
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381.    3IYOSOTIS,  Dill.    Scorpion-oeass,    Poeget-menot. 
*808.    31.  verua,  Nutt.  S. 

Winch.  Cat.;  Coleman  Cat;  Flint,— Dr.  Clark;  Ann  Arbor,—!.  N.  Mitchell;  shore  of  Park  Lake, 
Clinton  Co.,—!'.  F.  Wheeler.    Rare. 

282.    LITHOSPERMUM,   Tourn.    Geomwejll.    Puoooow. 

*809.    L.  AEVENSE,  L.    Wheat-Thief.    Red-root.    Corn  Cromwell.    C.  &  S. 
In  \7heat  fields.    Introduced  from  the  old  world. 

*810*    L.  OPPiciNALE,  L.    Common  Gromwell.  Th. 

Boadsidee.    Infrequent. 

*811.    li.  latifolium,  Michx.  C.  &  a 

Borders  of  woods  S.  Mich.,— Winch.  Cat.;  Ionia  Co. ;  Flint,  etc. ;  Bois  Blanc  and  other  islands  in 
Detroit  river,— Maclagan,  Canadian  Catalogue.    Frequent. 

♦812.    Li.  hirtum,  Lehm.  Th. 

light  sand.    Flowers  bright  yellow,  showy.    Frequent. 

*8Vii.    L.  canescenSy  Lehm.    Pucooon  of  the  Indians.  Th. 

Sandy  fieldst  Ann  Arbor,— Winch.  Cat. ;  Ionia  Co. ;  Macomb  Co.  and  northward. 

814.  li.  ang^ustifoUuniy  Michz. 

Dr.  A.B.  Lyons;  *' Mich., ''—Gray's  Manual,  6th  edition. 

283.    0N08M0DIUM,  MiobK.    Palse  Gbomwell. 

815.  O.  Carolinianuiiiy  DC,  var.  luolley  Gray. 
Only  noticed  by  Dr.  D.  Cooley.  Bfacomb  Co. 

284.  SYMPHYTUM,  Tourn.    Comprey. 

*  816.    S.  oppiciNALE,  L.    Common  Comfrey. 
Escaped  from  gardens.    Infrequent. 

285.  ECHIUM,  Tourn.    Viper's  Bugloss. 

817.  E.  vuLGARE,  L.    Blue-weed. 
Vulcan,-E.  J.  HiU. 

LX.    CONVOLVULACE^.    Convolvulus  Family. 

286.    IPOMCEA,  L.]  ^Morning  Glory. 

818.  I.  paiidurata,  Meyer.    Wild  Potato-vine.    Man-of -the- Earth.       S. 
Ann  Arbor,— Winch.  Cat.;  Niles,— I.  N.  Mitchell;  Coleman  Cat.    Infrequent. 

287.    CONVOLVULUS,  Tourn.    Bindweed. 

819.  C.  spithaniteus,  L.  Th. 

Sandy  fields.    Local. 

*820.    C.  8epium,y:i.*JIedge  Bindweed.  Th. 

Low  grounds.   Common. 

*821.  var.    Americaniis,  Sims. 

Common,  with  the  species.! 

♦822.  var.  repens.  Gray. 

Frequent. 

♦82:^.  C.  arvensis,  L.  Bindweed. 
Alma,— C.  A.  Davis;  Hnbbardston;  College  grounds,  along  C.  &  G.  T.  B.  B.    Spreading. 

288.    CUSCUTA,  Tourn.    Dodder. 

824.    C.  chlorocarpa,  Engelmann.  8.  W. 

8.  Haven,— Mrs.  Millington.! 
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*825.    €.  tenuifloray  Engelm. 
Maple  River  valley;  Coleman  Cat;  on  willows  along  Cedar  river  east  of  the  College. 

826.    C.  Epithymum,  Murr. 
Introdnced  at  ScJem,  with  alfalfa  seed. 

*  827.    C.  Gronovii,  Willd.  C.  &  S. 
Low  groonda.    Freqnent. 

LXI.    SOLANACE^.    Nightshade  Family. 

289.  SOIiANUM,  Tourn.    Nioht8hade. 

♦828.    8.  DUIX3AMARA,  L.    Bittersweet.  C.  &  S. 

Koadsidee.  A  form  with  white  flowers  and  very  pubescent  stems  and  leaves,  is  fonnd  near  Hnbbards- 
ton.    Infrequent. 

*  829.    S.  nigrum  Im    Oommon  Nightshade.  C.  &  S. 
Moist,  onltivated  fields.    Common. 

290.  PHYSALilS,  L.    Ground  Cherry. 

830.    P.  grrandiflora.  Hook.  N.  &  U.  P. 

"Clearings.**  First  collected  in  L.  P.,  near  Farwell,  in  June,  1876,  where  it  seemed  to  be  at  home. 
Near  the  month  of  the  AnSable  river,  losoo  Co.,  Jnne,  *78,— C.  B.  Cochran ;  '*  8.  shore  of  L.  Superior,* '~ 
Gray.  Synop.  Fl.  N.  A.;  Bscanaba,— E.  J.  Hill ;  Indian  River,— C.  F.  Wheeler. 

*831.    P.  Virgriniana,  Mill.  Th. 

Light,  sandy  soil.    Common. 

832.  var.  ambig:ua.  Gray.  U.  P. 

Keweenaw  Co.— F. 

*833.    P.  lanceolata,  Michx.  Th. 

Sandy  soil.   Ionia  Co.,  etc.    Freqnent. 

291.  XICANDRA,  Adans.    Apple  of  Peru. 

*  834.    N.  PHYSALOiDss,  GaertD. 

Gardens.    Ann  Arbor,— Winch.  Cat. ;  Flint ;  Ionia  Co.  Scarce. 

292.  liYCIUM,  L.    Matrimony-Vine. 

*835.    li.  vuiiOARE,  Dunal. 
Escaped  from  gardens  in  places. 

293.    HYOSCYAMUS,  Tourn.    Henbane, 

836.    H.  inoER,  L.    Black  Henbane. 
Macomb  Co.;  Ft.  Gratiot;  Mackinac,  abundant,— Winch.  Cat. 

294.    DATURA,  L.    Jamestoww-Wbed.    Thorn-Applb. 

'*'837.    D.  SxRAMOinuM,  L.    Common  Stramonium,  or  Thorn- Apple;     CL&S* 
Roadsides.    Frequent. 

*  838.    D.  Tatula,  L.    Purple  Thorn- Apple.  O.  &  a 
Flint;  MMOomb  Co.    Rare. 

295.    NICOTIANA,  Tourn.    Tobaooo. 

839.    N.  RusTiOA,  L.    Wild  Tobaeoo. 
Emmet  Co.,  cultivated  by  the  Indians,— Winch.  Cat. 
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LXII.     SCROPHULARIACE^.    Figwokt  Family. 

296.    VERBASCUM,  L.    Mui^ein. 

*  340.    V.  Thapsus,  L.    Common  Mullein.  Th. 

Fields  and  road  sides  eyerywhere,— a  common  wood.    Caltivated  in  England  ander  the  name  of 
Aaron's  Rod. 

♦841.    V.  Bi^TTABiA,  li.    Moth  Mullein. 
Road  aides.    S.  Mich.;  Ionia  Co. ;  Detroit,  etc. 

297.    LINARIA,  Toum.    Toad  Flax. 

*842.    li.  Canadensis,  Dumont. 

S.  shore  of  Saginaw  Baj,— Winch.  Cat.;  barrens,  in  (/lare  Co.    Infrequent  or  wanting  in  C.  and  S. 
Mich.    Grand  Rapids,— O.D.  Sones. 

*S&    li.  vuix^AKis,  Mill.    Ramsted.    Butter  and  EggB.    • 
Road  sides.    Spreading  from  onltivation. 

298.    SCROPMULARIA,  Tourn.     Figwort. 

*844.    S.  nodosa,  L.,  var.  Marilandica,  Gray.  Th. 

Rich  soiL    Keweenaw  Co.,— F.«  and  sonthward.    Freqnent. 

299.    COLLINSIA,  Nutt. 

♦845.    C.  verna,  Nutt.  C.  &S. 

A  beantifnl  little  annual  with  bine  and  white  flowers.    Moist  woodii.  Ann  Arbort—Winch.  C-at.;  S.  W.. 
—Wright's  Cat.;  Ionia  Co.,  and  probably  reachee  its  N.  limits  in  Gratiot  Co. 

846.    C.  parvlflora,  Dougl.  U.  P. 

"  Shady,  moist  groond,  Upper  Michigan.'*— Gray  Fl.  N.  A ;  Keweenaw  Co.,— F. 

300.    CHELONE,  Tourn.    Snake-head.    Turtle-head. 
*847.    C.  glabra,  L.  Th. 

Borders  of  streams.    Freqnent. 

301.    PENTSTEMON,  Mitchell.    Beard-tongue. 

*848.    P.  pubescens,  Solander.  Th. 

Dry  soil.    Ann  Arbor ,— Winch.  Cat. ;  to  Mackinac,— G.  H.  Hicks.    Common. 

849.    P.  laevigratus,  Solander,  var.  Digitalis,  Gray. 
Near>drian,-Mr8. 1.  H.  Wheeler. 

302.    MIMULUS,  L.    Monkey-plower. 

*860.    M.  ringrens,  L.  Th. 

Wet  places.   Common. 

851.  M.  alatus.  Ait.  a  W. 
•     Wright's  Cat. 

852.  M.  niosehatus,  Dougl. 
Keweenaw  Co.,— F. 

853.  M.  Janiesii,  Torr.  Th. 

Abundant  at  Mackinac.— Winch.  Cat. ;  "  Upper  Michigan,"— Gray ;  Petoskey;  Habbardston,— Wh«»e:er : 
GrayliDg.— G.  H.  Hicks:  C-dmstock,  Kalamazoo  Co.,— Tnthill;  rare  .southward;  near  Miller's.  Ind..  Flora 
of  Cook  Co.,  Illinois. 


303.    LIMOSELLA,  L.    Mudwort. 
854.    L.  aquatica,  L.,  var.  tenuifolia,  Hoffmann.   , 

Dr.  A.  B.  Lyom*. 
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304.    GRATIOLA,  L.     Hedge-Hyssop. 

855.    G.  Virgriniana,  U 

8.  Mich.,— Wmch.  Cat.;    Keweenaw  Pt.,— Dr.  Bobbins.  Rare. 

305.  ILYSAXTHES,  Raf. 

*  856.    I.  riparla,  Raf.     False  Pimpernel.  C.  &  S. 
Low  groands.    Frequent. 

306.  SYNTHYRIS,  Benth. 

857.    S.  Houghtonianay  Benth. 

Oak  barrens.     B.  Mich..— Wright's  Cat.;  Ionia  Co.,  three  milee  8.  of  Saranac,  probcU>ly  reaches  here 
)  X.  limits;    Barry  Co.,— L.  H.  Bailey.    Bare. 

307.    VERONICA,  L.    Speedwell. 

♦858.    V.  Virginlca,  L.    Culver's-root    Culver's  Physic.  Th. 

Open  woods.    Common. 

♦859.    V.  AnagralUSy  L.    Water  Speedwell.  Th. 

In  springs  and  brooks.    Frequent. 

*860.    V.  Americana,  Schweinitz.    American  Brooklime.  Th. 

Brooks.    Common. 

*  86L    V.  8cutellata,  L.    Marsh  Speedwell.  Th. 
Swamps.    Frequent. 

862.    Y.  officinalis,  L.    Common  Speedwell.  S. 

Dry  hills.    Ann  Arbor,— Winch.  Cat.    Scarce. 

*863.    V.  Chamjedbts,  li. 
Escaped  from  cultivation. 

♦864.    Y.  serpyllifolia,  li.    Thyme-leaved  Speedwell.  Th. 

open  grounds.    Frequent.  « 

♦865.    Y.  peresrrlna,  L.    Neckweed.    Purslane  Speedwell.  Th. 

Moist  grounds  everywhere.    Common. 

*866.    Y.  ABVEN8I8,  L.    Com  Speedwell.  *  C.  &.  S. 

Cultivated  and  waste  grounds.   Common. 

867.  Y.  AGEEsns,  L.    Field  Speedwell. 
Sandy  fields.    Coleman  Cat. ;  and  Flint.    Bare. 

868.  Y.  BuxBAUMii,  Tenore. 

Waste  grounds,— Coleman  Cat.    Corunna,— O.  H.  Hicks ;  Port  Huron,— Dodge. 

308.    BUCHNERA,  L.    Blue-Heabts. 

869.  B.  Americana,  L.  C.  &  S. 

Moist  sandy  ground.    S.  W.  Wright  Cat.;  Flint ;  Macomb  Co.,— Coleman  Cat.    Infrequent. 
309.    GERARDIA,  L. 
*870.    G.  pedlcularia,  L.  LP. 

Woods.    Frequent. 

*  871.    G.  flava,  L.    Downy  False  Foxglove.  C  &  .^. 
Open  woods.    Frequent. 

*  872.    G.  quercifolla,  Pursh.    Smooth  False  Foxglove.  C.  &.  S. 
Oak  woods.    Frequent. 

873.    G.  laevigata,  Raf.  S. 

Coleman  Cat.;  Flint;  Dr.  Lyons. 
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874.  O.  auriealatay  Micbx.  S. 
WrifffatCat.    Sue. 

875.  G.  aspera,  DougL 

•   *'  Plains  and  piairies.  Mich.,  etc./*— Gray*!  jfannal. 

876.  G.  purpurea,  L.  Parple  Gerardia.  L.  P. 
Moist,  sandy  sronnd.  near  the  Oreat  Lakes;  Port  Horon,— C.  K.  Dod^. 

♦877.  yar.  paupereula.  Gray. 

OaklandjCo.;  shore  at  Park  Lake,  Clinton  Co.,— Wheeler. 

878.    G.  tenuifolia,  VahL    Slender  Gerardia. 
Ann  Arbor,— Winch.  Cat.;  Macomb  Co.    Rare. 

*  879.  var.  aspernla.  Gray. 
Lenawee  Co..— O.  F.  Comstock;  Flint,— Dr.  Clark. 

310.    CASTILiLEIA,  Mutis.    Padtted  Cup. 

*880.    C.  coccinea,  Spreng.    Scarlet  Painted-Cup,  Th. 

Wet  and  dry  grounds.    Vi^pes  in  color  of  bracts  from  scarlet  to  yellow.    Common. 

88L    €.  pallida,  Kunth,    var.  septentrionalis.  Gray.  U.  P. 

Lake  Snperior,— Gray ;  Keweenaw  Co.,— F. 

311.    EUPHRASIA,  Toum.    Eyebrioht. 

882.  E.  officinalis,  L.,    var.  Tartariea,  Benth.  U.  P. 
'*  Shore  of  Lake  Snperior,'*— Gray;  Isle  Royale,— Whitney  Cat. 

312.    RHINANTHUS,  Yellow- Rattle. 

883.  R.  Orista-gralli,  L.  U.  P. 

"  Lake  Snperior,**— Cbay,  Fl.  N.  Am. 

313.    PEDICULARIS,  Toum.    Lousewoet. 

♦834     P.  Cauadeusis,  L.    Common  Lousewort     Wopd  Betony.        Th. 
Moist  backs  and  woodlands.    Common. 

*885.    P.  laneeolata,  Miohx.  Th. 

Swamps.    Frequent. 

314.    MELAMPYRUM,  Tourn.    Cow-Wheat. 

*  886. .  M.  Ainericanuin,  Michx.  Th. 
Sandy  woods.    A  form  with  broad,  spear-shaped  leaves  is  frequent.    Common. 

LXIIL    OROBANCHAOE^.    Broom-rape  Family. 

315.    EPIPHEGUS,  Nutt    Beech-drops.    Cancee-root. 

♦887.    E.  Virgriniana,  Bart 
Beech  woods,  Ionia  Co.;  Flint;  Macomb  Co.,  etc.    Very  common  in  Grand-Saginaw  Valley. 

316.    CONOPHOLIS,  Wallr.    Squaw-root.    Cancer-root. 

888.  C.  Americ*ana,  Wallr. 

Moist  woods,  Ann  Arbor;  S.  Mich,— Wright  Cat.;  Ionia  Co.;  Flint;  Macomb  Co.,  northward  to 
Keweenaw  Co.,— F.    Infreqaent. 

317.    APHYLLON,  Mitchell.    Naked  Broom-rape. 

889.  A.  uniilorum.  Gray.    One-flowered  Canoer-root  Th. 

Damp  woodhinds.  a  Mich.,— Wright  Cat.;  Ann  Arbor,— G.  D.  Sonee;  Flint;  Grayling,— O.  H.  Hicks; 
Lake  Superior.— Whit.  Cat.    Infrequent. 


890.    A.  fasciculatum.  Gray. 

'  Sandy  groond.  Lake  Michigan,**— Gray;  sand  dnnes.  Frankfort. 
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LXIV.    LENTIBULARIACE^.    Bladderwokt  Family. 

318,    UTRICULARIA,  L.    Bladderwort. 

*89L    U.  TulgariSy  Ii.    Greater  Bladderwort 
Slow  streams.    Throat  of  corolla  orange,  yelBed  with  brown-porple.    Freqaent. 

892.    U.  minor,  L.    Smaller  Bladderwort. 


Th. 


Th. 


Shallow  water.     Detroit  river,— D.  H.  Campbell:  Ann  Arbor,— Winoh.  Cat. ;  Hillsdale,— University 
Herb. ;  Hobbardston;  Montcalm  Co. :  northward.    Rare. 


*893.    U.  gribba,  L. 


L.P. 


Old  Mission,  Grand  Traverse  Co.,— E.  J.  Hill;  shore  of  Park  Lake,  Clinton  Co..— C.  F.  Wheeler; 
Lenawee  Co.,— O.  F.  Comstock.    Rare. 


894.    U.  intermediay  Hayne. 


Th. 


Shallow  water.    Ann  Arbor,— Winch.  Cat.;  Macomb  Co.;  Grand  Rapids,— Sonee ;  northward  to  Black 
Lake.  Cheboygan  Co.,— B.  A  K.;  and  Keweenaw  Co.,— F.    Infrequent. 

*895.    U.  resupiiiata,  B.D.Greene. 

Very  abondant  on  the  east  shore  of  Woodward  lake,  in  Ionia  Co.,— £.  F.  Smith,  18i$0 ;  shore  of  Pine 
lake.  Ingham  Co.,  also  reported  from  Whitings,  Ind. 


*896.    U,  cornuta,  Michx. 


Th. 


Shore  of  Pine  Lake,  Ingham  Co.:  Point  Bable,liason  Co.,— C.  £.  St.  John ;  Petoskey;  Cheboygan  Co.,— 
B.  &  K. :  Keweenaw  Co..— F. 


319,    PINGUICULA,  Toum.    Butterwort. 
897.    P.  Tulgraris,  L. 


U.  P. 


Wet  rocks.     Whitney*s  Catalogue;  Isle  Royale,— Dr.  A.  B.  Lyons;  Pictured  Rocks,  abondant.— G.  H. 
Hicks. 

LXV.    ACANTHACEiE.    Acanthus  Family. 


320.    BUELLIA,  Plumier. 

898.  R.  ciliosa,  Pursh. 
Dry  groonds.    Wright  Cat 

899.  B.  strepenSy  L. 

Dry  soil.    Wright  Cat. 

321.    DIANTHERA,  Gronov.    Water-Willow. 

900.  D.  Americanay  Ii. 

In  shallow  water.    Ann  Arbor.— Winch.  Cat.;  Pat-in-Bay;  S.  Haven,— Bailey. 

LXVI.    VERBENACE^.    Vervain  Family. 


s. 
s. 

s. 


322.    VERBENA,  Tourn.    Vervain. 

*90L    V.  urticjefolia,  L.    White  Vervain. 
Waste  places.   Common. 

902.    V.  angustifolia,  Michx. 
Dry  grounds.    Winch.  Cat. 

*903.    V.  hastata,  L.    Blue  Vervain. 

Roadsides.    Conmion.  » 

904.    V.  bracteosa,  Miohx. 
Waste  places.    Coleman  Cat.;  Kalamazoo,— Bailey. 


Th. 

S. 

Th. 

S. 
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323.    LIPPIA,  Houst. 

905.    Li.  laiiceolata,  Michx.    Fog-fruit.  S.  W. 

Coleman  Cat.;  Nilee ,— 1.  N.  Mitchell. 

324.    PHRYMA.  L.    Lopseed. 

*9(X5.    P.  LeptOKtachya,  L.  C.  &  S.    ^ 

MolBt  woods,  Pt.  aa  Cheae,— Winch.  Cat.;  Flint;  Macomb  Co.;  8.  Mich.,— Wright  Cat.;  Ionia  Co. 
.  Infrequent. 

LXVIL    LABIATE.    Mint  Family. 

325.  TEUCRIUM,  Toum.    Germander. 

*  907.    T.  Canadense,  L.    American  Germander.    Wood  Sa^^e.         L.  P. 
Low  grounds.   Infrequent  at  Black  Lake,  Cheboygan  Co.,~B.  &  K. 

326.  COIiLINSONIA,  L.    Horse-Balm. 

*906.    C.  Canadensis,  L.    Stone-root    Rich-weed.  C.  &  S. 

Rich  woods.    Ionia  Co.;  Flint;  Detroit;  Ann  Arbor,  and  B.  W.,— Winch.  Cat.    Frequent* 

327.    MENTHA,  Toum.    Mmx. 

♦909.    M.  VIRIDI8,  L.    Spearmint 
'Roadsides.    Eaca^ed  from  cultiyation.    Frequent. 

*910.    M.  PIPERITA,  li.    Peppermint  Th. 

Along  streams.   Extensiyely  cultivated  in  St.  Joseph  and  Wayne  counties  for  the  oil.   Common. 

*91L    M.  Canadensis,  L.    Wild  Mint  Th. 

Low  grounds.    Common. 

912.  var.  glabrata,  Benth. 

Keweenaw  Ca,— Farwell. 

328.  liYCOPXJS,  Tourn.    Water  Horehound. 

*913.    Ij.  Virgrlnicus,  L.    Bugle-weed.  Th. 

Low  grounds.    Conunon. 

914.    li.  rubellus,  Moenoh. 
Clinton  Co.,— E.  F.  Smith ;  St.  Clair  Co.,— Brotherton. 

^^915.    L.  sinuatus.  Ell.  Th. 

Frequent. 

329.  HYSSOPUS,  Toum.    Hyssop. 

916.      H.  OFFICINALIS,  L. 
Escaped  from  gardens.    Flint;  8.  W.,— Winch.  Cat. 

330.    PYCNANTHEMUM,  Michx.    Mountain  Mint.    Basil. 

*917.*  P.  lanceolatum,  Pursh.  C.  AS. 

Low  groxmds.   Ionia  Co.;  Flint;  fiiacomb  Co.,  and  southward.   Frequent. 

331.    THYMUS,  Toum.    Thyme. 

918.    T.  SsRPYLiiUM,  L.    Creeping  Thyme. 
Flint,— Coleman  Cat.    Rarely  escaped  from  gardens. 

♦919.     T.  VULGARIS,  L.  f 

College  grounds. 


Digitized  by 


Google 


FLORA  OF  MICHIGAN.  593 

332.    CALAMINTHA,  Tourn.    Calamint. 

920.    C.  Nuttallii,  Gray. 

Braminond's  Island,  aod  northward,  common.    Not  seen  in  C.  of  the  State;  S.  E.,~ Wright  Cat 

*921.    C.  Clinopodlnm,  Benth.    Basil.  Th. 

Fields.    Ionia  Co. ;  Fort  Qratiot,— Winch.  Cat.,  and  northward  to  Lake  Superior. 

333.    HEDEOMA,  Pere.    Mock  Pennyroyal. 

♦922.    H.  pulegrioideSy  Pers.    American  Pennyroyal.  C.  &S. 

Fields.    Habbardflton;  S.  Mich.,— Wright  Cat.;  Macomb  Co.;  Lenawee  Co.,— Dr.  Beal. 

334.    MONARDA,  b.    Horse-Mint. 

I    923.    M.  didyma,  L.    Bee-Balm.    Oswego  Tea.  S.  W. 

Rare  in  Michigan^    Barron  Lake,— Wheeler;  Flint,— Dr.  Clark. 

*924.    M.  ilstuloHa,  li.    Wild  Bergamot  Th. 

Sandy  soil:    Common. 

925.  yar.  mollis,  Benth. 
Port  Hnron,— C.  K.  Dodge. 

926.  M.  punctata,  L.    Horse-Mint.  S. 
Sandy  soil.    S.  Mich.,— Wright  Cat. ;  S.  Haven,— Bailey;  Grand  Haven,— 6.  D.  Sonee.    Infrequent. 

335.    BLEPHILIA,  Raf. 

♦927.    B.  ciliata,  Raf.  Th. 

Drygronnd.    Ionia  Co.;  Ann  Arbor,  and  Sanlt  de  Ste  Marie,— Winch.  Cat.    Scarce. 

*928.    B.  hirsuta,  Benth.  C.&S., 

Low  woods.    S.  Mich.,— Wright  Cat. ;  northward  to  Ionia  Co, 

•336.    liOPHANTHUS,  Benth.    Giant  Hyssop. 

*929.    L..  nepetoides,  Benth.  '  C.  &8. 

Low  grounds.    Ionia.Co. ;  Flint;  8.  W.,— Wright  Cat. ;  Groese  Isle,— Miss  Clark.    Infrequent. 

930.    li.  HcrophularidefoliuSy  Benth.  C.  &S. 

Low  grounds.  ^]S.  Mich.,— Wright  Cat.;  Lenawee  Co.  ,—Q.  F.  Comstock;  Macomb  Co.;  Hubbardston. 
Infrequent.^ 

337.    NEPETA,  L.    Cat-Mint. 

*93L    N.  Cataria,  L.    Catnip.  Th. 

Near  dwellings.    Common.) 

*932.    N.  Glechoma,   Benth.    Ground  Ivy.    Gill-over-the-Ground.     C.  &S. 
Sparingly  escaped  from  culture.    Flint;  Grand  Rapids,— Coleman  Cat.;  Cassopolis. 

338.    DRACOCEPHAIiUM,  Tourn.    Dragon-Head. 

933.    D.  parviflorum,  Nutt.  Th. 

This  interesting  plant  was  first  detected  in  the  Lower  Peninsula  in  June,  1876,  when  it  was  foundln 
Roscommon  Co.,  south  of  Houghton  Lake.    Alcona  Co.;  Hubbardston,  Ionia  Co.    Rare  southward. 

339.    SCUTELLARIA,  L.    Skullcap. 

*934.    S.  lateriflora,  L.    Mad-dog  Skullcap.  Th. 

Low  grounds.    Common. 

935.  S.  versicolor,  Nutt.  S. 
Banks  of  streams.    B.  Mich.,— Wright  Cat. 

936.  S.  pilosa,  Michx. 

S.  W.,--Winch.  Cat,;  Gray's  Manual,  6th  edition. 

937.  S.  parvula,  Michx, 

Ionia,— E.  F.  Smith ;  Islands  east  of  Georgian  Bay,— Bell,  Can.  Cat.    Infrequent. 
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*838.    S.  galericulata,  L.  Th. 

Low  groondfl.   Common. 

340.    BBUNELiLiAy  Toura.    Self-heal. 

*93Q.    B.  vulgrariSy  L.    Common  Self-heal  or  Heal-alL  Th. 

Fields.    Oooasionally  the  flowen  axe  white.   Common. 

341.    PHYSOSTEGIA,  Benth.    False  Deaoon-head. 

9dl0.    P.  Yirginiana,  Benth. 

Wetjnonnds;  Taries  greatly.   Ann  Arbor,— Winoh.  Cat.;  S.  W.,~Wright  Cat;  Moir;  Kalamazoo,— 
Bailey ;  Flint.— Dr.  Clark,  northward  to  Keweenaw  Co.,— F, 

342.    MABBUBIUM,  Tourn.    Hobehound. 

"*"  9^L    M.  vulgabe,  It.    Common  Horehound. 

_    Boadaidee,  eaoaped  from  oaltivaticm.   Ionia  Co.;  Flint ;  S.  filich.,— Winoh.  Cat.;  Grand  Traferee  and 
BanzieCoe.    Freqaant. 

343.    liEONXJBUS,  li.    Motherwort. 

*9^    L.    Cabdiaoa,  L.    Common  Motherwort. 

Waste  groonds.    Common. 

344.    liAMIUM,  L.    Dead-Nettle. 

*9^.     li.   AMPLEXIOAULE,  Lt. 

Natoraliaed  in  gardens. 

345.    GAIiEOPSIS,  L. 

9^.    G.  Tetrahit,  li.    Common  Hemp-Nettle.  Th. 

Bare  in  C.  of  the  State.   Abundant  at  Haokinac,— Winoh.  Cat. ;  Cheboygan  Co.,— B.  &  K. ;  Harbor 
Springs,— Wheeler. 

946.  G.  Ladanum,  L.    Red  Hemp-Nettle. 
Ft.  Gratiot  and  Sanlt  de  Ste.  Marie,— Winoh.  Cat. 

246.    STACHYS,  Tourn.    Hedge-Nettle. 

916.    S.  hyssopifolia,  Miohx.  Th. 

Wet  gronnds.   S.  Ifioh..— Wright  Cat.;  Stanton,— £.  J.  Qoaokenbosh.    Rare. 

947.  S.  palustriSy  L. 
Keweenaw  Co.,— F. 

948.  8.  aspera,  Miohx.  L.  P. 
Wet  grounds.    Infrequent. 

*949.  var.  glabra.  Gray. 

Rare. 

LXVIII.    PLANTAGINACE^.    Plantain  Family. 

347.    PLANTAGO,  Tonm.    Plantain.    Ribwort. 

♦950.    P.  cordata.  Lam.  C.  &S. 

Borders  of  streams.   S.  Mioh..— Wright  Cat. ;  Tosoola  Co.,— Winch.  Cat.;  Ionia  Co.;  Clinton  Co. ; 
FUnt;  Maoomb  Co.    Freqoent. 

*95L    P.  major,  L.    Common  Plantain.  Th. 

Waysides  and  about  dwellings  ererywhere.   Deoaisne's  nuiety  minima  occurs  in  salt  marshes;  Maple 
Biyer,  Clinton  Co.,  etc.    Common. 

*962.    P.  Bugrelii,  Decaisne. 

Waste  places.   Often  confounded  with  the  preTious  species.    Frequent. 
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*d53.    P.  LANOEOLATA,  li.    Ripplegrass.    Ribgrass.    English  Plantain. 

0.  A  S. 
Meadows  and  fields.   Too  oommon.   The  seeds  are  often  mixed  with  oloyer  seed. 

LXTX.    ILLECEBRACE^    Knotwobt  Family. 


a48.    ANYOHIA9  Miohz.    Forked  Chiokwebd. 

954.    A.  dichotoma,  Miohz. 
8.  Mioh..— Dr.  Wright;  Ann  Arbor;  Watkins  8ta.,~Dr.  A.  B.  Lyons. 

849.    SCIiERANTHUS,  L.    Knawsi. 

*955.    S,  AiTinrus,  L. 
Natozaliied  on  the  Agri.  College  grounds. 


S.W. 


LXX.    AMARANTAGE^.    Amabanth  Family. 
350.    AMABAIf  TUS9  Tourn.    Amaranthi 

95B.     A.   HTPOOHONDRIAOUS,  L. 
Scarcely  escaped  fron^  gardens.   Ann  Arbor*— Mies  Clark. 

*  9S7.     A.  RETROPIiEXUS,  li.  Th. 

A  oommon  weed  in  gardens. 

95S.    A.  OHLOROSTAOtfrs,  Willd. 
Detroit.    Infrequent. 

*Q5Q.    A.  albus,  L.    Tumble  Weed.  Th. 

Fields  and  gardens ;  less  troublesome  than  the  preceding  species.    Freqoent. 

^960.    A.  blitoides,  Wats. 
Lately  introdooed  from  the  west,  spreading  rapidly  along  railroad  tracks. 

351.    ACNIDA,  Mitch.    Water-Hemp. 

*96L    A.  tnberculata,  Moq.  C.  &S. 

Low  groxmds.    B.  Mich..— Winch.  Cat. ;  Ionia  Co.;  Macomb  Co.    Frequent. 

LXXL    OHENOPODIACE^    Gkx)SEFOOT  Family. 


352.    CYCLOLOMA,  Moquin. 
962.    C.  platyphyllum,  Moquin. 


Winged  Pigweed. 


Keweenaw  Co.,— F. 

353.    CHBNOPODIUM,  Toum.    Goosepoot.    Pigweed. 

*963.    C.  ALBUM,  L.    liambVQuarters.    Pigweed.  Th. 

Waste  and  coltiyated  groond.   Common. 

♦964.     C.   URBIOUB£,L.  S. 

Waste  groonds.    Ionia  Co.;  FUnt;  Grand  Rapids,— Coleman  Cat.    Infrequent 

965.     C.  MURAI.E,  li.  0.  Sc^. 

Grand  Rapids,— Coleman  Cat. 

*  966.    C.  hybridum,  L.    Maple-leaved  Qoosefoot.  Th 

Waste  grounds.   Common. 

*967.    C.  OLAUCUM,  L.    Oak-leaved  Goosefoot 
Lansing,  College  grounds;  Detroit. 
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968.    C  Bonus-Henrious,  L.    Good-King-H^nry. 
Flint«~-Dr.  Clark.    Infreqaent. 

*  969.    C.  capitatum,  Wateoto.    Strawberry  Blite.  Th. 
Dry,  rich  groonds.    Very  noticeable  from  the  fleehy,  bright-red  calyx.    Common. 

*970.    C  BoTRYS,  li.    Jerusalem  Oak.    Feather  Geranium. 
Escaped  from  gardens.    Abundant  at  Indian  River,— Wheeler. 

971.  C.  AMBROsioiDES,  Mexioau  Tea.  .  S. 
Waste  places.    Macomb  Co. ;  Detroit ;  Ann  Arbor,— Miss  Clark ;  S.  W.,— Wright  Cat.    Scarce. 

972.  var.  anthbjlminticum,  Gray. 
Detroit. 

354.    ATItlPLEX,  Toum.    Oraohe. 

*  973.    A.  patulum,  L.,  var.  hastatuiUy  Gray. 

Common  at  Detroit,— Dr.  A.  B.  Lyons.    Naturalized  at  Lansing. 

974.  yar.  littorale.  Gray, 
Detroit;  "  along  the  praat  Lakes,"— Gray*s  Manual. 

355.    CORISPERMUM,  A.  Jubb.    Bug-seed. 

975.  €.  hyssopifoliuniy  L. 

6.  Hayen,- Bailey;  and  northward  to  L.  Snperior,  along  the  shores  of  the  Great  Lakes. 

LXXII.    PHTTOLACCACE^.    Pokeweed  Family. 

356.    PHYTOLACCA,  Tourn.    Pokeweed. 

*976.    P.  decandra,  L.    Garget.    Poke.   Scokei.    Pigeon  Berry.    C.  &  8. 
Fields.    Freqnent. 

LXXIII.    POLTGONACE^.    Buckwheat  Family. 

357.    RUMEX,  L.    Dock.    Sorrel. 

977.    R.  Patientia,  L,    Patienoe  Dock. 
Adyentitions  at  Portland, -0.  F.  Wheeler. 

*978.    R.  Britannica,  L.    Great  Water-Dock.  Th. 

Wet  places.    S.  Mioh.,— Winoh.  Cat.;  Ionia  Co.;  FJint ;  Maoomb  Co. ;  and  northward.    FreQnent. 

*979.    R.  altissimus.  Wood.    Pale  Dock. 
Sanlt  de  Ste.  Marie,— Winch.  Cat. ;  Ionia.    Apparently  introduced  at  the  College.    Rare. 

980.    R.  salicifoliusy  Weinmann.    White  Dock.  N.  &  U.  P. 

Shore  of  Little  TraTerse  Bay;  and  northward.    Scarce. 

*981.    R.  verticillatus,  L.    Swamp  Dock.  L.  P. 

River  banks.    Freqnent. 

*982.    R.  ORispus,  Ii.    Curled  Dock.    Narrow  Dock.  Th. 

Everywhere  in  fields. 

*988.    R.  OBTUsiPOLius,  L.    Bitter  Dock.  Th. 

Meadows  and  fields.    Freqnent. 

984.  var.  discolor.  Wall. 
Formerly  mistaken  for  R.  sanouineua,  L, 

985.  R.  OBTUSIPOLIUS  X  crispus,  Trelease. 

North  Maniton  Isle.,— Mrs.  Wislizenns.    Trelease,  Revision  of  Rumex. 
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*  986.    R.  A0ETOSEL1.A,  L.    Field  or  Sheep  SorreL  Th. 
Sterile  fields.   Comraon. 

967.    R.  AoETOSA,  Jj,    Sorrel  Dock.  U.  P. 

Very  abundant  at  Point-anz-Pins,  above  Saolt  de  Ste.  Marie, —Maooon;  N.  shore  of  Lake  Superior,— 
Pitcher,  Trelease,  BevUion  of  Bumex, 

358.    POIiYGONUM,  Toum.    Knotweed. 

*988.    P.  avicnlarey  L.  Th. 

The  eommoneet  of  weeds. 

*989.    P.  erectum,  L.' 

Waste  places  with  the  preceding  species.    Common. 

♦990.    P.  tenue,  Miohx. 
Sterile  soil.    S.  Mich.,— Wright  Cat.;  common  in  Ionia  Co.;  Macomb  Co.,  and  northward. 

*991.    P.  lapathifolium,  L.  Th. 

BiTer  banks.    Ionia  Co.;  Grand  Rapids,— Coleman  Cat.;  Keweenaw  Co.,— F.    Freqoent. 

992.  var.  incanuniy  Kooh. 

Keweenaw  Co.,— F. ;  L.  Boperior.— O.  B.  Wheeler. 

*  993.    P.  Pennsylvanicuiiiy  L.  C  &  S. 

Low  grounds.    Ionia  Co.;  Clinton  Co.;  Flint;  S.  Miotu— Wright  Cat.    Freqoent. 

*994.    P.  amphibium,  L.  Th. 

Borders  of  ponds.    Freqoent. 

*905.    P.  Mulilenbergrii,  Watson. 

£.  shore  Lake  Horon,— J.  Macoon ;  Ionia  C<i.;  Flint;  Grand  Bapids;  Indian  BiTsr;  Black  Lake ; 
'Cheboygan  Co. 

♦996,    P.  HartwrightU,  Gray.  Th. 

Kalamasoo,- Tothill ;  Indian   Riyer;  Black    Lake,  Cheboygan  Co.,— B.  and  K.;  Lenawee  Co.,— 
Dr.  Beal;  Keweenaw  Co.,— F. 

997.    P.  OBXEifiALE,  L.    Prinoe's  Feather. 
Sparingly  escaped  from  gardens. 

♦998.    P.  Persicabia,  L.    Lady's  Thumb.  Th. 

Waste  places.   Common. 

*999.    P.  hydropiperoideSy  Miohx.    Mild  Water-Pepper.  CAS. 

Wet  ];>laces.    Common. 

♦1000.    P.  Hydropiper,  L.    CJommon  Smartweed  or  Water-Pepper.    Th. 
Moist  groonds.   Common. 

*  1001.    P.  acre,  HBK.    Water  Smartweed.  L.  P. 
Wet  places.   A|m  Arbor;  Ionia  Co. ;  Mackinac,— Winch.  Cat.;  Flint.    Freqoent. 

1002.    P.  Tiviparum,  L.  U.  P. 

Shore  of  L.  Soxwrior,— Gray ;  Isle  Royale,  common,— Whitney  Cat. 

♦I(t03.    P.  Virgrinianum,  L.  C.&S. 

Thickets.    Conunon. 

1004.    P.  arifolium,  L.    Halberd-leaved  Tear-thumb.  L.  P. 

Low  groonds.    Sooth  Hayen,- Bailey; X^ros  Cap,  L.  Mich.- Winch.  Cat.;  S.  Mich.,— Wright  Cat. 
Infreqoent. 

*1006.    P.  sagrittatuniy  L.    Arrow-leaved  Tear-thumb.  Th. 

Low  grounds.    Freqoent. 


jP.     RAM08I880CXXM,  Michz. 

Shoold  be  looked  for,  as  it  is  found  on  Manitoulin  Islands,— Can.  Cat.] 
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*1006.    P.  Convolvulus,  L.    Black  Bindweed,  Th. 

Waste  gionnds.    Common. 

1007.    P.  ciliuode,  Michx.  Th. 

Copeee.    8.  Haven,— Bailey;  Lyons.    Common  northward. 

*  1008.    P.    dumetorunly   L.,   var.   scandens.   Gray.     Climbing  False 

Buckwheat.  Th. 

Moist  tliickets.    Frequent. 

359.    FAGOPYRUM,  Toum.    Buckwheat. 

*1009.    F.  EscuLENTUBf,  Moench.    Buckwheat. 
Persistent  in  fields. 

360.    POLYGONEL.LA,  Michx. 

1010.  P.  articulata,  Meian.  N.  A  U.  P. 

\         Trayerse  City.—Winch.  Cat. ;  L.  Saperior,— Whitney  Cat. :  Oseoda;  Black  Lake,  Cheboygan  Co.,— B.  & 
K.;  Indian  RiTor,— Wheeler ;  Harrison,— Dr.  Beal;  Crawford  Co.,— O.  Palmer. 

LXXIV.    PODOSTEMACEiE.    Eiveb-wbed  Family. 

361.    PODOSTEMON,  Michx.    River-weed. 

1011.  P.  ceratophylluSy  Michx. 
Detroit,— Dr.  A.  B.  Lyons. 

LXXV.    ABISTOLOCHTACEiE.    Birthwort  Family. 

362.    ASABXJMy  Tourn.    Asababaoca.    Wild  Qinger. 

♦1012.    A.  Canadense,  L.  Th. 

Moist  woods.   Common. 

363.    ABISTOIiOCHIAy  Toum.    Birthwobt. 

1013.    A.  Serpentaria,  L.    Virginia  Snakeroot. 
In  Qray's  Manual,  said  to  occur  in  tlie  S.  part  of  the  State. 

LXXVL    PIPERAOB^.    Peppeb  Family. 

364.  SAURURUS,  L.    LizardVtail. 

*1014.    S.  cemuuSy  L.  C.  <feB. 

Bwamps.    Common. 

LXXVII.    LAURACE^.    Laubel  Family. 

365.  SASSAFRAS,  Nees.    Sassafras. 

*  1015.    S.  officinale,  Nees.  L.  P. 

Woods,— sandy  soil.   A  shrub  or  low  tree,  reported  by  Mr.  Spioer,  near  Manistee;  Hamlin  Lake,  Mason 
Co.,— C.  E.  St.  Johns.    Frequent. 

366.    lilNDERAy  Thunb.    Wild  Allspice.    Feveb-bush. 

*1016.    Li.  Benzoin,  Blume.    Spice-bush.    Benjamin-bush.  C.  <Sb  S. 


Damp  woods.   Frequent. 
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LXXVIII.    THTMELiEACEiE.    Mezebeum  Family 

^67.    DIRCAy  L.    Lkathsbwood.    Moosewood. 

*  1017.    D.  palustris,  L.  Tb. 

Woods.  The  toD«h  bark  used  for  thongs  by  Indians.  Ann  Arbor,— Winch.  Cat. ;  S.  Ha¥ea.-  BuJaj, 
and  northward.    Frequent. 

\ 
\ 

LXXIX.    ELiEAGNACE^.    Oleasteb  Family. 

368.    SHBPHEBDIA,  Nutt. 
*1018.    S.  Canadensis*  Nutt.  Th, 

Gravelly  banks.  '*0n  the  western  islands  in  Lake  Erie,"— Dr.  D.  Gooley,;  Ann  Arbor p—Winoh. 
Cat.:  South  HaTen,— Bailey;  Flint,  and  northward.  Abundant  atPetoskey.  '*  A  common  ebort  ikrab*^^ 
(L.  Superior),— Whitney  Cat.;  Benton  Harbor,— Wheeler. 

LXXX.    SANTALACEiE.    Sandalwood  Family. 

360,    COMANDRA,  Nutt    Bastard  Toad-flax. 

*1019.    C.  umbellata,  Nutt  Th. 

Dry  ground.   Indi£FerentIy  parasitic  on  roots.    Common. 

1020.    C.  livida,  Richarda  N.  l%  U.  P. 

"  Sandy  shores,  L.  Superior,"— Gray;  Trayerse  City,— Dr.  A.  B.  Lyons;  Isle  Royale,— Whitney  VaU 
Keweenaw  Co.,— F. 

LXXXI.    EUPHORBIACE^.    Spubge  Family. 

370.    EUPHORBIA,  L.    Spubge. 

102L    B.'  iK>lygronifoIia,  L.  Th. 

Sandy  shores  of  the  Great  Lakes.    S.  Hayen,— Bailey;  Ft.  Gratiot,- Winch.  Cat.,  etc.    Fre^iaent. 

1022.    £.  serpyllifolia,  Pers. 
Keweenaw  Co.,— F. 

*  1023.    £.  maculata,    L. 

Boadsidee  and  fields,  eyerywhere. 

1024.    E.  huniistrata,  Engelm. 
Flint,-Dr.  D.  Clark. 

*1025.    E.  PresUi,  Gusb.  C.  Je  S. 

Cultiyated  soil,  and  waste  places.     Detroit,— Dr.  A.  B.  Lyons;  Ionia;  Grand  Bapida.     iQfre^jnont^ 

*  1026,    E.  coroUata,  L.  C.  Hi  S. 

Sandy  soil.    Frequent. 

1027.  E,  PLATTPHYLLA,  L. 

Maoomb  Co.;  "Along  the  Great  Lakes,"— Gray;  Lake  Huron,— Dr.  Todd. 

1028.  E.  Heliosoopia,  L. 
Common  at  Detroit,— Dr.  A.  B.  Lyons. 

*1029.    E.  EsuLA,  li. 
Escaped  from  cultiyation. 


[£.  BEBPENS,  HBK. 

Introduced  at  Windsor,  Ont..— J.  fiiacoun.    Probably  in  Detroit.] 
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♦1030.    E.  Cyparissias,    L. 
Escaped  from  oaltivation.    Freqaent. 

1031.    £.  coiuinutata,  Engelm. 

Ann  Arbor,— Winch.  Cat.;  Flint.    Infreqaent. 

371.    ACAliYPHA,  L.    Three-seededIMercuby. 
*1032.    A.  Virginica,  L.  Th. 

Open  woods.    Yarmble.    Common. 

1033.  var.  gracilens,  MuelL 

Detroit,— Dr.  D.  Clark. 

LXXXII.    URTICACE.3B.    Nettle  Family. 

372.    ULMUS,  L,    Elm. 

*  1034.    U.  fulva,  Miohx.    Slippery  or  Red  Elm.  Th. 
Rich  soil.    Freqnent. 

*  1035.    U.  Ainericanay  Ii.    White  or  American  Elm.  Th. 
Low  groonds.    Common. 

*  1036.    U.  racemosa,  Thomas.    Cork  or  Rock  Elm.  Th. 
Biver  banks.    Freqnent. 

,  373.    CELTIS,  Tourn.    NE?rTLE-TREB.    Hackberry 

*  1037.    C .  occidentalls,  L.    Hackberry.    Sugarberry.  C.  &  S. 
Biyer  banks.    A  mediom  or  large  sized  tree.    Freqnent. 

374.    CAJOfABIS,  Tourn.    Hemp. 

♦1038.    C.  BATivA,L.    Hemp. 
Waste  places.    Freqnent. 

375.    HUMULUS,  L.    Hop. 

1039.    H.  liupulus,  Ii.    Common  Hop.  Th. 

Banks  of  streams.    Freqnent  northward. 

376.    MORUS,  Tourn,    Mulberry. 

♦1040.    M.  rttbra,  Ii.    Red  Mulberry.  C.'&  S. 

A  small  tree  on  river  bottoms. 

377.    URTICA,  Tourn.    Nettle. 

*1041.    U.  gracilis.  Ait.  Th. 

Moist  ground.   Common. 

1042.    U.  DioiOA,L.  Th. 

Waste  places.    Occasional. 

378.    LAPORTEA,  Gaud.  Q Wood-Nettle. 

♦1043.    Ii.  Canadensis,  Gaud.  C.  &  S. 

Thick  woods  along  streams.    Common. 

379.    PILE  A,  Lindl.    Riohwbed.    Clearweed. 

*  1044.    P.  pumila.  Gray.    Richweed.    Clearweed.]  C.  &  S. 
Low  woods.   Common.                                                                            , 

380.    BCEHMERIA,  Jaoq.    False  Nettle. 
♦1045.    B.  eylindrica,  WUld.  C.&S. 

Moist  groond.    Common. 
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LXXXIII.    PLATANACEiE.    Plane-tbee  Family. 

381.    PL  AT  ANUS,  L.    Sycamore.    Button  wood. 

*  1046.    P.  oeeideiitalis,  L.  C.  &  S. 

Along  oar  riyers.    '*  Thejargeet  tree  of  the  Atlantic  forests."— Sargent. 

LXXXIV.    JUGLANDACE^.    Walnut  Family. 

382.  JUGLANS,  L.    Walnut. 

*1047.    J.  eiuerea,  L.    Butternut. 
Low  rich  woods. 

*  1048.    J.  uigrra,  L.    Black  Walnut  C.  &  S. 
Becomming  eoaroe. 

383.  CARYA,  Nutt    Hickory. 

*1049.    C.  alba,  Nutt    Shell-bark  or  Shag-bark  Hickory.  C.  &  S. 

mmber  very  yaloable.    Common.  1 

1050.    C.  sulcata,  Nutt    Big  Shell-bark.     King-nut  S. 

River  bottoms.    Rare,  except  in  the  extreme  soath. 

*  1051.    €•  tomentosa,  Nutt    Moker-nut.    White-heart  Hickory.  C.  &  S. 
Dry  woods.    Flint;  Grand  Rapids,— Gjleman^s  Cat.;  Three  Rivers;  Cassopolis,— Wheeler.    Bare. 

♦1052.    C.  microcarpa,  Nutt  S. 

Ann  Arbor;  Cassopolis ;  Three  Riyers. 

1053.    C.  porcina,  Nutt    Pig-nut  or  Broom  Hickory.  C.  &  S. 

Woods.    Nate  pear^haped  or  oblong. 

*  1054.    C.  amara,  Nutt    Bitter-nut  or  Swamp  Hickory.  0.  &  S. 
Moist  soil.    No  member  of  this  family  gets  much  north  of  lat.  48^.    Common. 

LXXXV.    MYRICACE^.    Sweet-Galb  Family. 

384.    MYRICA,  L.    Bayberry.     Wax-Myrtle. 

1065.    M.  Gale,  L.    Sweet  Gale.  N.  &  U.  P. 

Swamp  near  Crooked  Lake,  Emaet  Co. ;  Harrisrille;  Manistee.— E.  J.  Hill;  Isle  Royale,— Dr.  A.  B. 
Iiyons. 

1056.    M.  cerlfera,  L.    Bayberry.    Wax-Myrtle. 
8.  Mioh.,-Winoh.  Cat. 

^  1067.    M.  asplenifolia,  Endl.  Th. 

Soath,— Wr.  Cat. ;  Detroit,— Dr.  A.  B.  Lyons.  Very  common  in  the  center  of  the  State  and  northward 
tbr^oghoat  the  pine  ooontry,  of  which  it  is  a  characteristic  species. 

LXXXVI.    CUPULIFER^.    Oak  Family. 

385.    BETULA,  Tourn.     Birch. 

*  1068.    B.  lenta,  L.    Cherry  Birch.    Sweet  or  Black  Birch.  Th. 

Ann  Arbor,— AUmend.  Cat. ;  8.  Hayen.— Bailey;  Lenawee  Co.,— Dr.  Beal;  Hnbbardston;  Flint  and 
northward  to  L.  Saperior.  Rare  in  the  soath,  bat  attains  a  **  monstroas  size  **  on  Drammond's  Island,— 
Winch.  Cat. 
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1059.    B.  lutea,  Miohx.  f.    Yellow  or  Gray  Birch.  Th. 

Ann  Arbor,— Winch.  Cat.;  8.  Haren,— Bailey;  to  L.  Saperior.  **  Common  alons  the  line  of  the  F.  & 
P.  If.  R.  R.  and  northward  to  the  TraTerse  ooontry ;  a  large  tree;  timber  yaloable/*—!^.  Beal.  Rare 
eoath  of  the  Qrand-Secinaw  Valley. 

*  1060.    B.  papyrifera,  Marshall.    Paper  or  Canoe  Birch.    White  Birch. 

Th. 
Extends  eoothward  to  Lansing  and  j>erhape  farther.    Freqaent  at  Crystal  Lake,  Montoahn  Co.,  as  a 
small  tree.    Often  springs  ap,  forming  a  dense  thicJcet,  where  pine  lands  haTp  been  homed  oyer. 

♦106L    B.  pumila,  L.    Low  Birch.  Th. 

Swamps.    Variable.    Freqaent. 

1062.  B.  glandulosa,  Michz.    Dwarf  Birch.  U.  P. 
Bart*8  IfS.  Cat;  Lakd  Saperior. 

386.    AliNUS,  Toum.    Audkr. 

1063.  A.  viridis,  DC.    Green  or  Mountain  Alder.  U.  P. 

'*  Dry  rooky  land."— Whitney  Cat.;  Isle  Royale,— Dr.  A.  B!  Lyons;  high  hills,  Escanaba,— E.  J.  Hill; 
Keweenaw  Co., —P.  Common. 

♦106*.    A.  incana,  Willd.    Speckled  or  Hoary  Alder.  Th. 

Borders  of  streams.    The  prevailing  Alder  in  center  of  the  State  and  in  U.  P.   Common. 

1065.    A.  serrulata,  Willd.    Smooth  Alder. 
Macomb  Co.;  Trayerse  City  and  8.  Mich.,— Winch.  Cat. ;  Btirt*s  MS.  Cat.    Rare  or  local. 

387.    CORYLUS,  Toum.    Haz£l-nut.    Filbert. 

*  1066.    €.  Americana,  Walt.    Wild  Hazel-nut  Th. 
Thickets.   Common. 

1067.    €.  rostrata.  Ait    Beakad  Hazel-nut  Th. 

Habbardston ;  and  common  northward. 

388.    OSTBYA,  MichelL    Hop-Horhbeam.    Ibon-wood. 

*1068.     O.  Yirgrinica,   Willd.     American  Hop-Hornbeam.     Lever- wood. 

Th. 
Rich  woods.    Common. 

389.    CARPINUS,  L.    Horitbeam.    Irok-wood. 

*  1069.    C.  Caroliniana,  Walter.     American  Hornbeam.     Blue  or  Water 

Beech.  Th. 

Along  streams.   Wood  of  this  and  the  preceding  tough,  and  dorable ;  used  for  wedges,  leyers,  etc. 

390.    QUERCUS,  L.    Oak. 

*  1070.    Q.  alba,  L.    White  Oak.  Th. 

Rich  woods.  Bare  in  U.  P.,  Menominee  Co.,--Bnrt  MS.  Cat.,  etc.  Oor  most  raloable  species.  Maoh 
need  in  inside  finishing,  oarriage-makiiig,  etc.,  etc.,  wherever  a  strong,  dorable,  and  beaatafol  timber  is 
desired.   Common, 

*  1071.    Q.  macrocarpa,  Michz.    Bur  Oak.     Over-cup  or  Mossy -cup  Oak. 
Rich  soil.   Common.  A  form  of  this  oak  occurs  in  Cheboygan  Ca,—B.  &  K. 

*1072.    Q.  bicolor,  Willd.    Swamp  White  Oak. 
Low  groond.   A  large  tree.    Common. 

«1073.    Q.  Muhlenbergril,  Engelm.  Yellow  Oak.  Chestnut-Oak.  C.<feS. 
Rich  woods.   A  mediom  sixed  tree.   Infrequent. 

1074.    Q.  prlnoldeSy  Willd.    Dwarf  Chestnut-Oak.  C.  &  S. 

A  low  shrab  or  small  tree.  Macomb  Co.;  Barron  Liake,  Cass  Co. ;  Brighton.— Dr.  J,  B.  Steere;  Hab- 
bardston; Mnir ;  Qratiot  Co,    This  and  the  preceding  seem  to  ron  together.   Inneqnent. 

*1075.    Q.  rubra,  li.    Red  Oak.  Th. 

In  the  C.  A  8.,  a  large  tree;  or,  at  Petoskey,  a  low  tree  or  tail  shmb;  in  U.  P..  along  the  shore,  a  low 
shrab  or  scraggy  tree  (the  common  form),  or,  in  Ontonagon  valley,  a  good-siBed  tree,— Whitiiey.  Q. 
ambigtui,  Mx..  u>parent]y  belongs  here.  (See  Engelm,  '*OaJlef  of  tKe  U,  8.'*  Tr.  Ac.  So.,  St.  Louis,  Vol. 
III.)    **One  of  the  moet  variable  of  the  Atlantic  spedes,"— Engeimann. 
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107a    Q.  cocciuea,  Wang.    Scarlet  Oak.  HP. 

Inner  bark  reddish;  soalet  of  inyoloore,  brown,  glabrate,  appreseed.  In  the  C,  this  species  blossoms 
and  pots  forth  its  leayes  about  two  weeks  earlier  than  the  next,  and  the  leayee  are  amootn  and  gloeti 
before  the  leayes  of  the  next  haye  become  well  diyeeted  of  their  reddish  down.     Fregti^ut . 

♦1077.    Q.  tinctoria,  Bartram.    Quercitron.    Yellow-barked  or  Bla«k  Oak, 

L.  P. 

Inner  bark  bright  jellow;  scales  of  inyolnore  jellowish-canesoent,  somewhat  eqarroe^;  leaves  l^& 

Sinnatified,  more  obovate  in  outline  and  less  fflossy-sreen  than  those  of  Q,  coceinea.  This  epecieii  and 
ie  preoedinff  oooor  together  in  the  C,  and  are  seldom  large— nsnally  40-50  ft.,  and  1£-15  inches  in  tliam- 
eter.  Considerable  study  has  shown  no  gradations  between  the  two  forms,  except  one  acLon3aJoci0  speci- 
men, with  yery  long  acorns,  and  some  characteristics  of  both  species. 

1078.  Q.  palustriSy  Du  Boi.    Swamp  Spanish  or  Pin  Oak,  S.  E. 
Only  seen  in  the  S.  E.  portion  of  the  State;  Port  Huron,— Dodge;  Belle  Isle ;  Monroe  Co. 

1079.  Q.  imbricaria,  Miohz.    Laurel  or  Shingle  Oak.  B. 
Barrens,  Qalesburg,— H.  Dale  Adams;  Ann  Arbor ,~ Winch.  Cat. ;  S.  Mich.,— Dr.  \Triirltt .    Rare. 

391.    CAST  AXE  A,  Toum.    Chestnut. 

1080.  C.  sativa.  Mill.,  var.  Americaiiay  Watson.    CheatDut.         S.  £. 

Occurs  abundantly  along  an  outcrop  of  Helderberg  limestone  in  B.  Monroe  Co^  and  Wejne  CO'.— 
Wheeler ;  Ann  Arbor,— Dr.  Steere;  Detrm  Biyer  to  lAke  St.  Clair,- fiiacoun,  in  Can.  Cat. 

d92.    FAGUSy  Tonm.  Beech. 

*  1081.    F.  ferrugiuea.  Ait.    American  Beech.  Th. 

Common  in  L.  P.,  but  rare  in  U.  P.  Occurs  at  Mackinao  and  Pictured  Rocks{  St.  Mary's  HiTer,— 
Macoun. 

LXXXVII.    SALICACE^.    Willow  Family. 

393.    SAIiIXy  Toum.    Wii.iiDw.   Osier. 

*  1062.    S.  nigrra,  Marshall    Black  Willow.  TIl« 
Along  streams;  a  small  tree. 

*1083.    S.  amygrdaloidesy  Anders.  Th, 

Flint,— Dr. Clark;  Hubbardston;  HarrisyiUe. 

*1084.  ^8.  lucida,  Muhl.    Shining  Willow.  Tb 

Along  streams.   Variable.    Common. 

*  1065.    S.  ALBA,  li.,  var.  viteixina,  Koch.    White  Willow. 
Naturalised  from  Europe. 

*1086.    S.  longrifolia,  Muhl.  Tb. 

Wet  places.   Common. 

*1087.    S.  rostrata,  Richardson.  Th. 

Moist  or  dry  ground.    Common. 

*  1088.    S.  discolor,  Muhl.    Glaucous  Willow.  Th. 

Riyer  banks.  This  species  and  the  preceding  are  yery  much  yisited  by  beee  in  early  spring  for  poUen 
and  honey.    Common. 

1089.  yar.  eriocephala,  Anders. 

Keweenaw  Co.,— F. 

*10dO.  var.    prinoideSy  Anders. 

Common. 

*1091.    S.  humilis,  Marshall.    Prairie  Willow.  Th. 

Common  northward  to  Marquette  Co.,— Burt  MS.  Cat.  A  yery  broad  leayed  form  with  the  roa^if 
leayes  round-oboyate  to  nearly  round,  collected  by  O.  A.  Farwell,  Eeweenaw  Co. 

1092.    S.  tristis,  Ait    Dwarf  Gray  WiUow. 
Alcona  Co. ;  Barron  lake.  Cass  Co. ;  Monroe  Co.    Infrequent. 
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*  1093.    S.  sericea,  Marshall.    Silky-Willow. 

Ditmunond^s  Is.,— Wlnoh.  Cat.;  Ionia  Co.  ^and  soathward  to  S.  Havea,— Bailey ;  shore  of  Black  lake, 
Cheboygan  Co.    Very  common  in  central  part  of  the  State. 

*1094.    S.  petiolariSy  Smith.    Petioled  Willow.  .  Th. 

With  the  last.    From  Saolt  de  Ste.  Marie  southward.    Ionia  Co.    Freqnent. 

1095.    S.  petiolaris.  Smith,  var.  grraciliSy  Anders. 
S.  western  part  of  the  State. 

♦1096.    S.  Candida,  Willd.    Hoary  Willow.  Th. 

Usoally  in  tamampk  swamps.    Rare  in  S.  part  of  the  State.    Common  northward. 

*  1097.    S.  viMiNALis,  Basket  Osier. 
Woodward  lake,  Ionia  Co.;  S.  Haven,— Bailey. 

*1098.    S.  cordata,  MuhL    Heart-l#aved  Willow.  Th. 

Along  streams.    Marrow-leaved  forms  oconr  in  the  central  and  soathern  parts  of  the  State; 
Petoekey,  broadly  OTate-heart-shai)ed  leaved  forms  occur.    Common. 


at 


*1099.    S.  glaucophylla,  Bebb. 


Th. 


HnbbardstoniPetoskey;  frequent  along  the  shores  of  Little  Traverse  Bay,  and  shores  of  the  Qreat 
Lakes.    Rare  in  the  interior. 

1100.  var.  angrustifoliay  Bebb. 

Sturgeon  Point,  Alcona  Co. 

IIOL  var.  brevifolia,  Bebb. 

Sfaoree  of  Little  Traverse  bay,— C.  F.  Wheeler. 

1102.  S.  balsamifera,  Barrett. 

Flint,— Dr.  D.  Clark;  Keweenaw  Co..— F. 

1103.  var.  vegeta,  Bebb. 

1104.  var.  lanceolata,  Bebb. 
These  two  varieties  occur  in  Keweenaw  Co.,— F. 

1105.  S.  adenophylla.  Hook.    Tomentose  Willow. 

Low^2-5  feet.  Beach  sand.  Lake  Michigan,  and  northward.  Petoskey;  St.  Jo.,  Dr.  Wright  in  Torr. 
Herb.,— Bebb.    Hooker's  original  specimens  came  from  Labrador. 

*1106.    S.  myrtiUoides,  L.    Myrtle  WUlow.  Th. 

Sphagnous  swamps.    8.  E.,— Winch.  Cat.    Ionia,  etc.,  to  L.  Superior.    Frequent.  ^ 

1107.  var.  pedicellariSy  Anders. 

Keweenaw  Co.,— F. 

1106.  S.  8EBiQBAX0Ain>iDA,  Bebb.,'  forma  denudata,  Bebb,  Herb.    Salioum, 

No.  33. 
Fllnt,-Dr.  Clark. 

1109.  S.    sbbioiiaXoaitdida,  Bebb.    Herb.    Salicum,  No.  32. 
Flint,— Dr.  D.  Clark;  Hubbardston,-C.  F.  Wheeler. 

1110.  S.  PETioiiARisXOANDiDA,  Bebb.    Herb.    Salioum,  No.  30. 

Originally  from  Hasoall*s  swamp,  near  Flint,  Mich.,  where  it  was  discovered  bv  Daniel  Clarke,  M.  D., 
in  1872— the  locality  being  soon  after  obliterated.  Should  it  be  deemed  advisable  hereafter  to  treat  sup- 
posed hybrids  as  quasi-speciee,  after  the  manner  of  Andersson,  Kwner  and  others,  I  ver^  much  wish  that 
this  beautiful  willow  should  be  called  S.  Clarkei,  to  commemorate  the  name  of  a  botanist  who  has jlone 


more  than  any  other  to  give  an  impetus  to  ths  study  of  hybrid  willows  in  this  country ,- 
1880.   Swamp  near  Hnbbardston,  Ionia  Co.,— C.  F.  Wheeler. 


-M.  S.  Bebb, 


1111,  S.   R08TBATA  (XPBTIOLARIS?),  No.  37. 
Flint,~Dr.  D.  Clark. 

1112.  S.   CANDIDA  XCORDATA,  Bebb. 
Flint,— Dr.  D.  Clark ;  Hnbbardston,— C.  F.  Wheeler. 

*1113.    S.  gokdataXsebicea,  Bebb. 
Bailey;  Flint,-I>i^  D.  Clark. 


Bebb.    Herb.  Salicum. 
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*1114.    S,  HUMiLisX DISCOLOR,  Bobb. 
Kefweenaw  Co.,— Farwell. 

♦1115.    S..PRAGIL.TSXALBA,  Wimmer. 
CoIeman'B  Catalogue ;  Palmer's  Catalograe. 

394,    POPULUS,    Toum.    Poplar.    Aspen. 

1116.    P.  ALBA,  li.    White  Poplar.    Abele. 
Occasioiially  escaped  from  coltiTatioD. 

*  1117.    P.  tremuloides,  Miohx.    American  Aspen.  Th. 
Woods  and  lake  shores;  most  abxmdant  in  U.  P.,— Wtfltney.    Common. 

*  1118,    P.  gri^Andidentatay  Miohx.    Large-toothed  Aspen.  Th. 
Woods.    Common  northward,  bat  '*  rare  in  U.  P.,"— Whitney  Oat. 

♦1119.    P,  balsamlfera,  L.    Balsam  Poplar.  Th. 

RiTer  banks.    A  small  tree  in  Michigan. 

♦1120.  var.    candicans,  Gray. 

Common  in  cnlthration. 

♦1121.    P.  monilifera.  Ait.    Cotton- wood.    Necklace  Poplar.  L.  P. 

Sometimes  a  laros  tree,  three  feet  in  diameter.    Infreonent.    Collected  by  thAlForestry  Commission 
Expedition  party,  Jane,  1888,  in  Alcona  Co.  ^ 

LXXXVIII,    EMPETKACE^.    Crowbebry  Family. 

3©5.    EMPETRUM,  Tourn.    Black  Crowberry. 

1122.    E.  iiigrrum,  L.  U.  P. 

Whitney  Cat.    Pictared  Rocks,— G.  H.  Hicks. 

LXXXIX.    CEEATOPHYLLACE^.    Hornwort  Family. 

396.    CERATOPHYLLUM,  L,    Hornwort. 
*1123.    C.  demersum,  L.  Th. 

Ponds.    Frait  in  Aagast.    Common. 

XC.    HYDROCHARIDACE^.    Frog's-bit  Family. 

397.    ELODEA,     Michx. 

*1124.    E.  Canadensis,  Michx.    Water-weed.  Th. 

Slow  streams.    Common .  * 

398.    VALLISNERIA,  L. 

*1125.    y.  spiralis,  L.    Tape-grass.    Eel-grass.  Th. 

Ann  Arbor,— Winch.  Cat.;  S.  Haven,— Bailey:  Habbardston,  to  Petoskey;  Lake  Saperior,— Agaseiz. 
Slow  streams.     Common  in  Grand  River  and  tribataries. 

XCI.    ORCHIDACE^.    Orchis  Family. 

399.    MICROSTYLIS,  Nutt.    Adder's-Mouth. 

1126.  M.  monophyllos,  Lindl. 

Habbardston;  IFlint;  Macomb  LCo.;*  bogs  near  Long  lake  and  Black  lake,  Cheboygan  Co.,— B.  &  K. 
Rare. 

1127.  M.  ophioglossoidesy  Nutt. 

Ann  Arbor,— Allmendinger  Cat.;  Habbardston ;  Lenawee  Co.,— G.  F.  Comstock.    Rare. 
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400.    L.IPABIS,  Richard. 

1128.  L.  Uliii'olia,  Richard. 
aW.-WrighViCat. 

1129.  L.  Lceseliiy  Richard.    Twayblade.  Th. 

Arbor,— Allmendingor  Cat. ;  abondant  in  a  tamarack  swamp  near 

Bailey;  Flint ;  Maoomb  CoTiKeweenaw  Go.,— F.;  Saolt de  8te  Marie,— Porter. 

401.    CAIiYPSO,  Salieb. 

1130.  C.  borealis,  Saliab. 

•  Forty-mile  Point.  Presqoe  Isle  Com— Wino^.  Cat.;  shores  of  Higgins  lake.— Dr.  D.  Cooler;  Moont 
AeaMnt,— E.  F.  Smith;  OrayUnff,— G.  H.  flicks;  Frankfort,— £.  J.  Parier:  Keweenaw  Co..— F.:  Mackinac 
—Whitney  Cat.;  L.  Snperior,— J.  Maooon,  in  Can.  Cat. 

402.    TIPUIiABIAy  Nutt    Craitb-flt  OBcnrs. 

1131.  T.  discolor,  Nutt. 

Coleman  Cat. ;  **  N.  Mich.,  Dr.  Cooley,"— Winch.  Cat.;  eastern  coast  of  L.  Hnron.— J.  Maooon.    Oar 
rareet  orchid. 

403.    APIiECTBUM,  Nutt    Putty-»oot.    Adam-awd-Eve. 

*1132.    A.  Memale,  Nutt. 

Rich  woods.    Ann  Arbor,— Allmend.  Cat.;  Detroit,— Gillman:  Maoomb  Co.;  Montcalm  Co.;  Flint; 
Hnbbardston;  Grand  Bapid8,-Colamans  Cat.;  Niles.— Mitchell:  Keweenaw  Co.,— F.    Scarce. 

404.    COBALLOBIIIZA,  Haller.    Ck>RAi>RooT. 

*  1133.    C.  innata,  R  Br.  Th. 

8.  B.,— Wright  Cat;  Park  Lake,  Clinton  Co.;  Harmon;  Oraylinff;  Frankfort;  L.  Snperior,  not  rare.— 
Whitney  Cat. 

1134.    C.  odontorliizay  Nutt  Th. 

Hnbbardston;  Flint;  Frankfort;  Oscoda;  northward  to  L.  Snperior ,— Whitney  Cat. 

•     *  1135.    C.  multiflora,  Nutt  Th. 

Hnbbardston;  8.  W..— Wright  Cat.;  Cheboygan  Co.,-B.  &  K. ;  northward  to  L.  Snperior. 

1136.  C.  Striata,  Lindl.  N.  &  U.  P. 

Frankfort;  Comins,  Oscoda  Co.;  abundant  at  MacUnao,— Whitney  Cat.;  Keweenaw  Co.,— F.    Becom- 
ing scarce. 

405.    lilSTEBA,  R  Brown. 

1137.  L.  cordata,  R  Br.    Twayblade.  N.  &  U.  P. 

Whitney  Cat.;  and  Isle  Royale,— Dr.  A.  B.  .Lyons ;  Grayling,— G.  H.  Hicks ;  Keweenaw  Co.,— F. ;  cedar 
swamps,  Cheboygan  Co.,— B.  a  K. 

1138.  L.  convallarioides,  Nutt.  N.  &  U.  P. 

Not  common.   Whitney  Cat.;  Isle  Royale,— Dr.  A.  B.  Lyons ;  abundant  at  Pictured  Bocks,-  G.  H. 
Hicks:  Grand  Traverse  Co.;  Cheboygan  Co.,— B.  &  K. ;  Keweenaw  Co.,— F. 

406.    SPIBANTHES,  Richard.    Ladies'  Tbesses. 

1139.  S.  latifolia,  Torr. 

Dmmmond*s  Island,  common,  and  S.  £.,— Winch.  Cat;  Hnbbardston;  Flint.    Rare  in  L.  P. 

1140.  S.  Bomanzoffianay  Chamisso.  Th. 

Borders  of  Mnd  Lake,  Northport,— E.  J.  Hill;  St.  Clair  Co.,— A.  F.  Foerste;  Grayling,-G.  H.  Hicka; 
Caribou  Ulet,— Porter ;  northward  to  L.  Superior.    Infrequent  southward. 

*1141.    S.  cernua,  Richard.  Th. 

Smcnous  swamps.    Frequent. 

1142.  S.  grracilis,  Bigelow.  L.  P. 

S.  W.,— Wright*sCat.;  Macomb  Co.;  Grand  Bapids,— Coleman  Cat.;  Kalamazoo,— TuthiU;  Long  Lake 
and  Pine  Plains,  Cheboygan  Co.,— a  &  K. 

407.    GOODYEBAy  R  Br.    R^TTLESNAKB-PLAirrAiif. 

1143.  G.  repensy  R  Br.  Th. 

Bangor,  Van  Bnren  Co.,— Bailey;  Grand  Bapids,— Coleman  Cat.;  BoscommonCa,— Dr.  Cooley;  Petoe- 
key  and  northward.   Infrequent. 
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♦1144.    G.  pabescens,  R.  Br.  Th. 

Woods.    FreqoeQt. 

1145.    G.  MenziesU,  LindL  N.  &  U.  P. 

Gngrliiiff,~G.  H.  Hioks;  Boyne  Falls,  Northport  aod  Frankfort,— B.  J.  Hill;  Petoskey;  Isle  Boyale  and 
TrsT^ne  Bay.,— Dr.  A.  B.  l4yons;  Keweenaw  Co.,— F.    Bare  in  Cheboygan  Co.,— B.  &  K. 

408.  ARETHUSA,  OVonov. 

♦114G.    A.  bulbosa,  L.  Th. 

In  sphagnons  swamps.     8.  Mioh.,— Wright  Cat.;  Ann  Arbor,— AUmend.  Cat.;  Kalamazoo,— Tnthill; 
Hnbbai^ton,  and  northward.   Bare. 

409.  CAIiOPOGON,  R.  Br. 

♦1147.    C.  pulchellus,  R  Br.  Th. 

Bogs.   Common. 

410.    POGONIA,  Jufls. 

♦1148.    P.  ophiofiTlossoides,  Nutt  Th. 

Bogs.   Common. 

1149.  P.  pendula,  Lindl.  S.  W. 
Dr.  Wright;  Calyin,  Cass  Co.,-I.  N.  HitoheU.    Bare. 

1150.  P.  verticillata,  Nutt  0.  &  S. 
Kaiamasoo;  Flint;  Macomb  Co.    Bare. 

411.    OBCHIS,  L. 

♦1151.    O.  spectabilis,  L.    Showy  Orchis.  CAS. 

Bioh  woods.    Scarce. 

1152.  O.  rotundifolia,  Pursh. 

Frankfort,— E.  J.  Parker;  Marqoette,- T.  H.  Danger;  Lake  Fame6,— E.  J.  Hill. 

412.    HABENABIA,  Willd.    Rein-Obchis. 

1153.  H.  tridentata.  Hook.  Th. 

Lenawee  Co.,-0.  F.  Comstock;  S,  W.,— Wright  Cat.;  Ann  Arbor,— Allmend.  Cat.;  Habbardston; 
Grayling,— G.  H.  HicJcs;  and  northward. 

1154.  H.  Tirescensy  Spreng.  L.  P. 
Macomb  Co.;  Ann  Arbor,— Winch.  Cat. ;  S.  W.,— Wright  Cat.;  Cheboygan  Co.,  infrequent,- B.  &  K. 

♦  1155.    H.  braeteata,  R  Br.  Th. 

Ann  Arbor  and  Emmet  Co.,— Winch.  Cat.;  Macomb   Co.;  Kalamazoo;  Hobbardston;  Flint;  and 
northward. 

1156.    H.  hyperborea,  R.  Br.  Th. 

Wet  woods.    Frequent  northward. 

♦1157.    H.  dilatata.  Gray.  Th. 

S.  E.,— Winch.  Cat. ;  Constantino,  and  northward. 

1158.    H.  obtusata,  RichardBon.  N.  &  U.  P. 

Cheboymn  Co.,— B.  &  K. ;  Pictured  Rocks,— G.  H.  Hicks ;  Isle  Boyale,- Dr.  A.  B.  Lyons;  L.  Superior, 
common,— Whitney  Cat.;  Core  I. ;  L.  Huron,- Austin. 

*1159.    H.  Hookeri,  Torr.  Th. 

S.  E.,— Winch.  Cat. ;  Hubbardston ;  Flint;  Lake  Superior,— Whitney  Cat.    Bare  southward.       ^^ 

♦1160.    H.  orbiculata,  Torr.  Th. 

Frequent  in  the  pine  region,  not  rare  on  U.  P.,— Whitney  Cat. ;  Hubbardston ;  Flint,  etc. 

*1161.    H.  ciliaris,  R.  Br.    Yellow  Fringed-Orchis. 
Ann  Arbor.— Winch.  Cat.;  Macomb  Co.;  Kalamazoo,— TuthiU ;  Nilee,-I.  N.  MitoheU.    Bare. 

1162.    H.  blepharigrlottis,  Torr.    White  Fringed-OrchiB.  C.  &  S. 

S.  Mich.,— Winch.  Cat. ;  Stanton.    Rare. 
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*1163.    H.  leucophsea.  Gray. 

Belle  Isle,— Foerete;  Aim  Arbor,— Winch.  Cat. ;  Pine  Lake,  Ingham  .Co. ;  Woodward  Lake,  Ionia  Co.; 
Macomb  Co.:  lele  Royale,— Foote.    Bare. 

*  1164.    H.  lacera,  R.  Br.    Ragged  Fringed-Orchis.  Th. 

Ann  Arbor,— Winch.  Cat.;  Woodward  Lake ;  Flint ;  Macomb  Co. ;  north  to  Keweenaw  Co-,- F.  Infre- 
qnent.  « 

*1165.    H.  psycodesy  Gray.  Th. 

Low  grounds.    Frequent. 

413.  CYPRIPEDIUM,  L.    Moc5Cason-pix)wer. 

1166.  €•  arietinuniy  R.  Brown.    Ram's-head  Lady's  Slipper. 

Isle  Royale,— Dr.  A.  B.  Lyons;  tamarack  swamp  H  mile  E.  of  Whittemore  Lake,— W.  H.  Lewis,  May, 
1801.    Rare. 

1167.  €•  candidum,  Muh).    Small  White  Lady's  Slipper.  Th. 

Tamarack  swampe.  Ann  Arbor,— Winch.  Cat.;  Kalamasoo;  Macomb  Co. ;  Flint ;  Habbardston ;  How- 
ell Jonction,- Wheeler ;  Keweenaw  Co.,— F.     Rare. 

*1168.    €•  paryiflorum,  Salisb.    Smaller  Yellow  Lady's  Slipper.         Th. 

Swamps.  A  slender  species;  leaves  slightly  pnbescent,  not  mnch  plaited;  flowers  much  smaller  than 
those  of  the  next:  corolla  bright  yellow  and  mnch  brown  spotted  inside  in  linee:  sepals  and  side  petals 
dark  brown-par  pie,  the  latter  several  times  twisted.  Usually  grows  in  clnmps,  preferring  Tery  wet  swampe. 
Frequent. 

*1169.    C.  pubescens,  Willd.    Larger  Yellow  Lady's  Slipper. 

Woods,  in  moist  or  dry  ground.  Much  coarser  every  way  than  the  preceding,  with  strongly-plaited, 
hairy  leaves,  and  large  light  yellow  flowers,  more  or  less  browurspotted.  Smallforms  of  this  are  often 
mistaken  for  C.  parvifloiwn,  but  the  two  species  are  apparently  distinct  in  Michigan.    Frequent. 

*  1170.    C.  Hpectabile,  Salisb.    Showy  Lady'a  Slipper.        '  Th. 

Swamps.    The  largest  species,  as  well  as  the  most  beautiful ;  leaves  frequently  OzlO  inchee.    Ann 
Arbor,— Winch.  Cat.;  Kalamazoo,— Tuthill ;  Macomb  Co.;  Flint;  Hubbcuxiston;  Keweenaw  Co.    Frequent. 

*  117L    C.  acaule,  Ait    Stemless  Lady's  Slipper,  Th. 
Dry  woods,  and  sphagnous  swamps.    Frequent. 

XCII.    H^MODOKACEJE.    Bloodwort  Family. 

414.    ALETRISy  L.    Colic-root.    Stab-grass. 
1172.    A.  farinosa,  L.  0.  <fe  S. 

Addison,- G.  P.  Comstock;  Howard  City;  Grand  Rapids;  Ann  Arbor,— Allmend.  Cat. ;  Macomb  Co. 
Flint;  Clarkston,-G.  H.  Hicks;  Hubbardston.    Bare. 

XCIII.    IRIDACEJE.    Iris  Family. 

415.    IRISy  Toum.    Wild  Flower-de-Luce. 
♦1173.    I.  versicolor,  L.    Larger  Blue  Flag.  Th, 

Low  grounds.    Common. 

1174.      I.  lacustris,  Nutt    Lake  Dwarf  Iris. 

Hois  Blanc  I.  and  Drummond*s  I.,— Winch.  Cat. ;  Mackinac.,— Whitney  Cat.;  **  Shores  of  L.  Huron 
and  Mich..''— Gray,  Lewis  Foote,  et  ol.;  Mackinaw  City,— Wheeler. 

416.    SISYRINCHIUM,  L.    Blue-eyed  Grass. 

*1175.    S.  angrustifolium.  Mill.  Th. 

"^oiet  grassy  places.    Common. 

1176.    S.  aiioepH,  Cav.  Th. 

Palo ;  Petoskey ;  Keweenaw  Co.,— F. 

XCIV.    AMARYLLIDACEiE.    Amaryllis  Family. 
417.    HYPOXYS,  L.    Stargrass. 
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1177.    H.    erecta,  L. 

Meadows.    Common. 


XCV.    DIOSCOKEACE^.    Yam  Family. 


W9 


C.&S. 


^ 
7-,' 


418.    DIOSCOREA,  Plumier. 

*  1178.    D.  villosa.  Wild  Yam-root. 
Rich  woods.    Frequent. 


Yam. 


C&S. 


XCVI.    LILIACEiE.    Lily  Family. 

^9.    SMILAX,  Toum,    Greenbrier.    Cat-brier. 

*  1179.    S.  herbacea,  L.    Carrion-Flower.  Th. 

River  banks.   Flowers  mnob  visited  by  blow-flies.    Common. 

♦1180.  var.  pulverulenta.  Gray. 

Ann  Arbor,— Allmend.  Cat. ;  Owosso,— G.  H.  Hicks. 

1181.  S.  ecirrhata,  Watson. 
Mich.,~Gray*s  Manaal. 

1182.  S.  rotundifolia,  L.    Common  Greenbrier.    Horse-brier.      C.  &  S. 
Ann  Arbor,— Allmend.    Cat.;  Flint;   Macomb    Co.;   Kent  Co.,— Coleman   Cat.;   Benton  Harbor. 


Infrequent. 

♦1183.    S.  hispida,  Muhl. 


Th. 


The  common  woody  species  in  Ionia  and  adjacent  ooanties.   Ann  Arbor,— Winch.  Cat. ;  Habbardston; 
Flint ;  Hooghton  lake;  northward  to  Lake  Sai>erior,— Whitney  Cat. 


420.    ALLIUM,  L.    Onion.    Garlic. 
*  1184.    A.  tricoccum.  Ait.    Wild  Leek. 


Th. 


Rich  woods.     Cattle  pastared  in  woodlands  in  early  spring  are  snre  to  find  and  eat  this  plant,  and 
the  '*  garlic  "  odor  of  wild  leek  is  only  too  well  known  to  batter  bayers  in  the  rural  districts. 

1185.  A.  Sehoenoprasum,  L.    Chives.  U.  P. 
Dr.  A.  B.  Lyons ;  Gray's  Manual ;  N.  shore  of  Lake  Sux>erior,— Agassiz ;  Keweenaw  Point,— F. 

1186.  A.  cemuum,  Roth.    Wild  Onion.  S. 
Ann  Arbor,— Allmend.  Cat. 

*  1187.    A.  Canadense,  Kalm.    Wild  Garlic.  C.  &  S. 
Woods.    Common. 

421.    CAMASSIA,  Lindl 

1188.    C.  Fraseri,  Torr.    Eastern  Camass.    Wild  Hyacinth. 

Adrian,  Mich.,— Mrs.  I.  H.  Wheeler;  White  Island  in  the  Detroit  river  opposite  Amherstburgh,  1882,— 
Dr.  J.  Macoun. 

422.    HEMEROCALLIS,  L.    Day-Lily. 

*  1189.    H.  PULVA,  L.    Common  Day-Lily. 
Escaped  from  cultivation. 

423.    POLYGOXATUM,  Tourn.    Solomon's  Seal. 

*  1190.    P.  biflorum.  Ell.    Smaller  Solomon's  Seal.  Th. 
Ann  Arbor,- Winch.  Cat. ;  Ionia  Co.,  and  northward.    Open  woods.    Common. 

*119L    P.  grigranteum,  Dietrich,    Great  S.  S.  Th. 

Biver  banU.    Stems  often  very  tall  and  channeled  |on  one  side.    Intermediate  fbrms  between  this 
and  the  preceding  occur. 


77 
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424.    ASPARAGUS,    Tojurn.    Asparagus. 

♦1192.    A.  OFFICINALIS,  L.    Garden  AsparaguB. 
Sparingly  escaped  from  gardens  in  older  jMurts  of  the  State. 

425.    SMILACINA,  Desf.    Pause  Solomon's  Seal. 

*  1193.    S.  racemosa,  Desf.    False  Spikenard.  Th. 

Moist  grounds.    Common. 

*  1194.    S.  stellata,  Desf.  Th. 
Moist  banks.   Common. 

*n95.    S.  trifolia,  Desf.  Th. 

Sphagnoos  swamps.    Frequent. 

426.    MAIANTHEMUM,  Wigg.  • 

*1196.    M.  Canadense.  Deef.  Th. 

Woods,  everywhere. 

427.    STREPTOPUS,  Michx.    Twisted-Stalk. 

1197.  S.  amplexifolius,  DC. 

Fort  Oratiot,— Winch.  Cat.;  Hooghton  Lake  to  Lake  Superior,  where  it  is  rare,~Whitney  Cat. 

1198.  S.  roseus,  Miohz. 

Cedar  swamps,  Mt.  Pleasant,— Chas.  A.  Davis;  Cheboygan  Co.,— B.  &  K.;  Drommond^s  Is.  and  Sugar 
Is.,— Winch.  Cat. ;  to  L.  Superior  where  it  is  T^ry  common.— Whitney  Cat. 

428.    CLINTONIA,  Raf. 

1199.  C.  borealis,  Raf.  Th. 

Follows  the  Lake  Michigan  shore  down  as  far  as  S.  Haren;  on  the  eastern  side  of  the  State  reaches  to 
Macomb  Co.,— Dr.  D.  Cooley;  and  in  the  center  of  the  State  is  found  in  Ionia  Co.  Very  common  north 
of  latitude  43S 

429.    U\"XJIiARIA,  L.    Bellwobt. 
120a    U.  perfoliata,  L. 

Rich  woods.    Marquette  Co.r-Bnrt  MS.  Cat. ;  Flint ;  Macomb  Co.    Infrequent. 

*120L    U.  grrandiflora.  Smith.  C.  <&;  S. 

Rich  woods.    Common. 

430.    OAKESIA,  Watson. 

1202.    O.  sessilifolia,  Watson.  Th. 

Low  woods.  Apparently  infrequent  S.  Monroe  Co.,— Wheeler ;  Ann  Arbor,— Ailmend.  Cat. ;  Ypai- 
ianti;  Flint;  Macomb  Co. ;  Crystal  Lake,  Montcalm  Co.,— E.  F.  Smith,  and  northward  to  Marquette 
Co.,— Whitney  Cat. 

431.  ERYTHRONIUM,  L.    Dog's-tooth  Violet. 
*1203.    E.  Ainericanuin,  Ker.    Yellow  Adder's-tongue.  Th. 

Low  copses.    Common. 

♦1204.    E.  albidum,  Nutt.    White  Dog's-tooth  Violet  Th. 

Ann  Arbor  J— Ailmend.  Cat.;  Macomb  (k>.:  Flint ;  Hnbbardston.  **  At  L.  Superior  Dr.  Robbins  found 
a  plant  like  this  but  yellow  flowered,  a  transition  towards  E.  grand^/forum,"— Oray^s  Man. ;  Keweenaw 
Co.,-F. 

432.    LILIUM,  L.    Lily. 

*  1205.    L.  Philadelphicum,  L,    Wild  Orange-red  Lily,  Th. 

Ann  Arbor,— AUmend.  Cat.;  Hnbbardston;  Petoskey,  and  northward.  Not  common  in  the  central 
part  of  the  State. 

*  1206.    li.  superbuniy  L.    Turk's-cap  Lily.  C.  A;  S. 

Low  grounds.  Ann  Arbor  (Miss  Clark),— Winch.  Cat.;  Flint ;  B,  Haven,— Bailey;  Alma,-C.  A.  Dayis, 
Frequent. 
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1207.    L.  Canadense,  L.    Wild  Yellow  Lily. 
Meadows  and  along  streams.    Northward,  freqnent. 

433.    MEDEOLA,  Gronov.    Indian  Cucumbeb-root. 

*1208.    M.  Yirgriniana,  L.  L.  P. 

Abundant  at  Gaylord,  where  it  probably  reaches  its  N.  llmits,~G.  L.  Stewart 

434.    TRILLIUM,  L.    Wake  Robin.    Birthroot. 

1209.  T.  sessile,  L.  S. 

Dr.  A.  B.  Lyons.    St.  Joseph,— Wheeler;  Niles,— I.  N.  Mitchell.    Bare. 

1210.  T.  recurvatum.  Beck.  S.W. 

Nile8,-I.  N.  MitoheU. 

*12}1.    T.  erectum,  L.  Th. 

Ann  Arbor,— Winch.  Cat. ;  Constantine:  Port  Hoion,— Dodge.    The  white  form  with  deolinate  pedicels 
is  most  common  throoghoot,  and  the  only  form  in  the  northern  part  of  the  State. 

*1212.    T.  grrandiilorum,  Salieb.  Th. 

Bioh  woods.   Exceedingly  Tariable  and  apt  to  sport.   Common. 
*1213.    T.  cemuum,  L. 

S.  Mich.,— Winch.  Cat.;  Macomb  Co. ;  Flint;  Grand  Bap  ids,— Coleman  Cat.;  northward  to  Keweenaw 
Ok,— F.    Infrequent.  • 

1214.  T.  nivale,  Riddell.    Dwarf  White  Trillium.  C.  k  S. 

Low  wooda.     One  of  oar  earliest  spring  flowers.     Habbardston;  Ionia;  Grand  Bapids,— Coleman 
Cat.;  Niles,-L  N.  MitcheU.    Bare. 

1215.  T.  erythrocarpum,  Miohx.    Painted  T.  Th. 

8.  Mich.,— Wright  Cat.;  not  obserred  in  the  c«nter  of  the  State ;  Port  Haron,— Dodge;  Keweenaw  Co., 
— F.    Infrequent. 

435.  CHAM^ELIRIUM,  Willd.    Devil's-Bit. 

1216.  €•  Carolinianum,  Willd.    Blazing-Star. 
Dr.  A.  B.  Lyons. 

436.  TOFIELDIA,  Hudson.    False  Asphodel. 

1217.  T.  palustris,  Hudson.  U.P. 
Isle  Royale,— Dp.  A.  B.  Lyons. 

♦1218.    T.  grlutinosa,  Willd.  Th. 

Sphagnons  swamps.    Freqnent. 

437.    ZYGADENUS,  Miohx. 

'•'1219.    Z.  elegrans,  Pursh.  Th. 

S.  W.,— Wright  Cat.;    Dexter,— Dr.  Elmore  Palmer;  Ann  Arbor,— Allmend.  Cat.;    Grand  Ledge; 
Clarkston,— G.  U.  Hiclu;  Ionia;  Davisborgh;  Petoslcey.    Bare. 

XCVII.    PONTEDEKIACE^.    Pickebel-weed  Family. 

438.    PONTEDERIA,  L.    Pickerel-weed. 

♦1220.    P.  cordata,  L.  Th. 

Borders  of  lakes  and  slow  streams.    Lakes  in  Oakland  Co.;  Ann  Arbor:  Ionia  Co..  and  northward. 

'•'122L  yar.  angustifolia,  Torr. 

Lake  St.  Clair ;  Pine  Lake,  Ingham  Co. 

439.    HETERANTHERA,  R.  &  P.    Mud-Plantain. 
♦1222.    H.  grraminea,  Vahl.  C.  AS. 

Ann  Arbor,— Allmend.  Cat. ;  Dexter,— Dr.  Elmore  Palmer;  Grand  Bapids;  Habbardston.    In  streams 
Common. 
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XCVIII.    XYRIDACE^.    Yellow-eyed-grass  Family. 

440.    XYRIS,  Gronov.    Yei^low-eyed-Grass. 

1223.  X.  flexuosa,  Muhl. 
Macomb  Co. ;  S.  W.,— Wright  Cat;  Habbardston,— Wheeler.    Rare. 

1224.  var.  pusilla.  Gray, 
Lake  Saperior,— Oray*B  Manual,  6th  edition. 

XCIX.    COMMELINACE^.    Spiderwort  Family. 

441.    COMMELINA,  Dill.    Day-plower. 

1225.  C.  Virgrinica,  L.  S.  W. 
Wright  Cat. 

442.    TRADESCANTIA,  L.    Spiderwort. 

1226.  T.  Virgrinica,  L.    Common  Spiderwort.  C.  &  S. 
Moist  woods.    Ionia  Co.;  Grand  Rapids;  Ann  Arbor, —Allmendinger  Cat.;  Hilladale  Co.    Freqoent. 

C.    JUNCACEJE.    Rush  Family. 

443.    JUNCUS,  Tourn.    Rush.    Bog-Rush. 

*  1227.    J.  eftusus,  L.    Common  or  Soft  Rush.  Th. 

Marshy  grounds.    Common. 

*1228.  var.  conglomeratus,  Engelm. 

Swamps;  not  so  common  as  the  species. 

1229.  J.  flUformis,  L. 

Adrian,— Tnthill;  Saginaw  Bay,— Winch.  Cat.;  L.  Superior,— Jno.  Macoon.    Rare. 

1230.  J.  BaltieuSy  Dethard,  var.  littoralis,  Engelm.  Th. 

Sandy  shores.    B.  Haven,-  Bailey:  to  Petoskey;  Port  Huron ;  Oscoda,  and  northward.    A  form  of  this 
species  is  found  at  Hubbardscon,  Ionia  Co.,— Wheeler.  j 

1231.  J.  stygrius,  L.  j 
**  N.  shore  of  Lake  Sux>erior,  Mr.  Wheeler,''— Gray *s  Manual,  5th  edition;  Marquette,— E.  J.  Hill.  j 

1232.  J.  margrinatus.  Roetk.  S« 
S.  Mich.,— Winch.  Cat. ;  Macomb  Co.,— Dr.  D.  Cooley;  Grand  Rapids,— Whe€ler.    Rare. 

1233.  J.  Vaseyi,  Engelm. 
Detroit,— Lyons ;  Lake  Superior,— Jno.  Maconn. 

1234.  J.  Greeuii,  Oakes&Tuck. 
Head  of  Lake  Michigan,— Gray's  Manual,  6th  edition ;  Detroit,— Wheelei. 

♦1235.    J.  tenuis,  Willd.  Th. 

Roadsides.    Veiy  variable.    Common. 

1236    J.  Gerardiy  Loisel.    Black-Grass. 
**  Rare  about  the  Great  Lakes,"— Gray's  Manual. 

*1237.    J.  bufonius,  L.  Th. 

Roadsides.    Common. 


[JUNCUS  LONGISTYL.IS,  ToiT. 

Rather  common  at  Win  ^sor,  on  the  Detroit  River,  1885,— Macoun.] 
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♦1238,    J.  pelooarpus,  E.Meyer.  Th,  * 

Shoreof  Woodward  Lake,  Ionia  Co.;  Pine  Lakejbigham  Co.;  Lake  Saperior;  J.  Macoon,  Can.  Cat; 
Bear  Lake,  Manistee  Co.,-  E.  J.  Hill;  Macomb  Co.,  Dr.  D.  Cooiey.    Infreqaent. 

♦1239.    J.    alpinus,  Villars,  yar.  Insig:ui8,  Fries.  Th. 

**  Along  the  Great  Lakes  northward   and  westward/*— Gray.    Common.    Along  railroad  track  on 
Agricnltaral  College  Farm.    This  species  has  been  mistaken  by  early  collectors  for  J.  articukUtu,  which  / 

**  18  confined  to  the  New  England  States.*'— Engelmann.  .  r 

♦1240.    J.  acuiniuatus,  Michx.  Th. 

Macomb  Co.;  Fmitport,— E.  J.  Hill ;  Habbardston;  Keweenaw  Co.,— F.;  north  shore  of  Lake  Superior, 
—Agassis.  J 

1241.  J,  brachycarpus,  Engelm.  ^ 
Dr.  Engelmann. 

1242.  J.  scirpoides.  Lam. 
Gray's  Manual. 

♦1243.    J.  nodosusy  L.  Th. 

Gravelly  banks.    Common.    An  Intermediate  form  grows  with  the  species  on  the  shore  of  Little 
Trarerse  Bay,— Wheeler. 

1244.  ,  var.    megracephaluSy  Torr. 

Flint;  Habbardston  and  southward. 

*1245.    J.  Canadensis,  J.  Gay.  Th. 

Common. 

*1246.  var.  longricaudatuSy  Engelm.  Th. 

Fraitport,— E.  J.  Hill;  Macomb  Co.;  Habbardston:  northward  to  Sinolt  de  Ste.  Marie,— Bcugees. 

'''1247.  var.  brachycephalus,  Engelm.  S. 

Habbardston;  Howell  Junction. 

1248.  var.  coarctatus,  Engelm. 

Detroit;  north  shore  of  Lake  Soperior,— Dt .  Lyons. 

444.    LUZUL.A,  DC.    Wood-Rush. 

*1249.    L.  vernalis,  DC.  Th. 

Woods.    Common. 

1250.    L.  spadicea,  DC,  var.  melauocarpa,  Meyer.  U.  P. 

Dr.  A.  B.  Lyons.    Shore  of  Lake  Superior  at  the  Pic,  and  along  Current  Biver,  Thunder  Bay,— 
JCaooun. 

*  1251.    Li.  campestris,  DC.  C.  A  S. 

Dry  woods.    Frequent. 

1252.    L.  spicata,  Desvaux.  U.  P. 

Dr.  A.  B.  Lyons.' 

CI.    TYPHACE^.    Cat-tail  Family. 

445.    TYPHA,  Tourn.    Oat-tail  Flag. 

*  1253.    T.  latifolia,  L.    Common  Cat-tail.  Th. 
Borders  of  streams.    Common. 

1254.    T.  aiigrustifolia,  L.  S.  K 

Detroit,— Dr.  A.  B.  Lyons.    Rare. 

440.    SPARGANIUM,  Tourn.    Bur-reed. 

*  1255.    S.  eurycarpum,  Engelm.  C.  &  S. 

Borders  of  ponds.    Frequent. 

♦1256.    S.   simplex,  Hudson.  Th. 

Fruitport,— E.  J.  Hill ;  Oscoda;  Keweenaw  Co.,— Farwell;  Black  Rirer,— B.  &  K.    Common. 
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1257.  var.  androcladum,  Engelm. 
Ann  Arbor,— Allmeadinger  Gat. ;  Flint,— Dr.  Clark;  Maoomb  Co. 

1258.  var.  ang^stifoliuin,  Engelm. 

Isle  Royale,- Whitney  Cat.;  Keweenaw  COm—F.;  N.  shore  of  Lake  Saperior,— A«aMic. 

1259.  S.  minimum.  Fries. 

Habbardeton;  Manistee,— K  J.  Hill ;  Macomb  Co.;  Homestead,  Bensle  Co. ;  Keweenaw  Co.,— Farwell. 
Bare. 

CII.    ARACE^.    Arum  Family. 

447.    ABISJISMA,  Martius.    Indian  Tubnip.    Dragon  Arum. 

*1260.    A.  triphyllum,  Torr.     Indian  Turnip.  Th. 

iUch  woods. 

*1261.    A.  Dracontium,  Scbott    Green  Dragon.    Dragon-root     C.  &S. 
Low  groonds.    Infrequent. 

448.    PELTAXDRA,  Raf.    Arrow  Arum. 

*1262.    P.  undulata,  Raf.  C.&S. 

S.  Mich.,— Wrisht  Cat.;  Huron  River,— Allmendinger  Cat.;  Ionia  Co.;  Flint. 
449.    CALLA,  L,    Water  Arum. 

*1263.    C.  palustris,  L.  Th. 

Bogs.    Frequent. 

450.    SYMPL.OCARPUS,  Salisb.    Skunk  Cabbage. 
♦1264.    S.  foetidus,  Salisb.  Th. 

451.    ACORUS,  li.    Sweet  Fi-AG.    Calamus. 

*1265.    A.    Calamus,  L.  Th. 

Margin  of  streams.    Infrequent. 

cm.    LEMNACE^.    Duckweed  Family. 

452.    SPIRODELA,  Schleiden. 

*  1266.    S.  polyrrhiza,  Schleid. 
Ponds.    Common. 

453.    LEMNA,  L.    Duckweed.    Duck Vm eat. 

*1267.    L.  trisulca,  L.  C&S. 

Ponds.    Frequent. 

1268.    L.  perpusilla^  Torr.  C.  &  S. 

Detroit  River,- D.  H.  Campbell;  Dr.  A.  B.  Lyons.    Rare. 

*1269.    li.  minor,  L.  Th. 

Ponds.    Bloesems  occasionally    in  June.    Common. 

454.    WOLFFIA,  Horkel. 

1270.    W.  Columbiana,  Karsten., 
Abuntiant  on  Maple  River,  Clinton  Co. ;  Ionia  Co.;  Detroit,— J.  M.  Bigelow. 

127L    W.  Brasiliensis,  Weddell. 
With  the  last.    Nearly  covering  the  surface  of  ponds  and  slow  streams  in  July. 
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CIV.    ALISMACE^.    Water-Plantain  Family. 

455.    ALI8MA,  L.    WATEB-PLANTAm. 
♦1272.    A.  Plantagro,  L.  Th. 

Shallow  water.    Common. 

456.    8AGITTABIA,  L.    Areow-head. 

*  1273.    S.  variabilis,  Engelm.  Th. 
Wet  places.    Oecnn  in  many  fonns,  the  most  marked  of  which  are  the  following: 

*1274.  var.  obtusa,  fingelm. 

*1275.  var.  latifolia,  Engelm. 

*  1276.  var.  angrustifolia,  Engelm. 

*1277.    S.  heteropliylla,  Pureh.  Th. 

Elk  Rapids,— Winoh.  Cat. ;  Detroit,— D.  fl.Campbell;  Alma,— Chas.  A.  Daris. 

1278.  var.  rigiday  Engelm. 

Frqitport,— E.  J.  Hill,  and  in  the  Great  Lakes. 

*1279.    S.  grran^in^Ay  Michz.  S. 

Dr.  A.  B.  Lyons;  Park  Lake,  Clinton  Co.,— Bailey. 

457.    ECHINODORUS,  Richard. 

1280.    E.  parvulus,  Engelm. 
Dr.  A.  B»  Lyons;  Gray*s  Hanoal,  0th  edition. 

CV.    NAIADACE^.    Pondweed  Family. 

458.    TRIGLOCHIN,  L,    Arbow-grass. 

128L    T.  palustre,  L.  Th. 

Marshes.    Freqnent. 

1282.  T.  maritima,  L. 

Shores  of  Great  Lakes;  borders  of  deer  licks  in  interior;  Macomb  Co.;  8.  Mich.,— Wright  Oat; 
Unbbardston;  Petoskey. 

459.    SCHEUCHZERIA,  L. 

1283.  S.  palustriSy  L. 

Keweenaw  Co.,— Farwell;  S.  W.,— Wright  Cat.;'  Macomb  Co.,— Cooley;  Habbardston;  Montcalm  Co. 
Infreqoent. 

460.    POTAMOGETON,  Tourn.    Pondweed. 

*1284.    P.  natanSy  L.  Th. 

Ponds.    Frequent. 

♦1285.  var.  prolixus,  Koch. 

Common  in  deep  water  of  lakes  and  rivers. 

1286.  P.  Pennsylvanicus,  Cham.  Th. 
Ionia  Co. ;  Macomb  Co.,— Dr.  D.  Cooley ;  Fmitport,— E.  J.  Hill;  Keweenaw  Co.,— F. 

1287.  P.  lateralis,  Morong. 
Bear  Lake,  Van  Boren  Co.,— E.  J.  Hill.    Rare. 

1288.  P.  Spirillus,  Tuckerman.  U.  P. 
•*  Lake  Superior,"— Gray's  Manual;  Keweenaw  Co..— F. 
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1289.  P.  liybridiis,  Michx. 
Br.  A.  B.  Lyons. 

1290.  P.  rufescens,  Schrader.  N.  &  U.  P. 
Had  Lake  and  Bear  River;  Petoekey,  £.  J.  Hill ;  Keweenaw  Co..— F. 

♦1291.    P.  fluitans.  Roth.  U  P. 

Habbardston;    Macomb  Co.;    Detroit  River ,~D.   H.  Campbell;  Portage    Lake,    Crawford    Co. 
Infrequent. 

*1292.    P.  aiiiplifolius,  Tuckerman.  Th. 

Maple  River;  Macomb  Co. ;  Pere  Marquette  River  at  Lndington,— E.  J.  Hill. 

♦1293.    P.  heterophyllus,  Schreb.  Th. 

Wooidward  Lake,  Ionia  Co.;  Flint;  Macomb  Co. ;  and  northward. 

1294.  var.  graminifolius  (Fries). 

Bear  Lake,  Van  Bnren  Co.,— £.  J.  Hill ;  Black  Lake,  Cheboygan  Co.,— B.  &  K. 

*1295.    P.  Zizii,    Mert.  &  Koch. 

Crystal  Lake,  near  FrankfOTt.  and  Bear  LakevManintee  Co.,— E.  J.  Hill;  Crystal  Lake,  Montcalm  Co., 
and  Woodward  Lake,  Ionia  Co.;  Detroit  River,— D.  H.  Campbell.    Infrequent. 

*  1296.    P.  lucens,  L.  Th. 

Maskegon  River,  near  Hooghton  Lake ;  Flint;  S.  Mich.,— Wright.  Cat;    Detroit  River,— D.  H.  Camp- 
bell: Lake  Snperior.— Agassiz. 

*1297.    P.  praelougrus,  Wulfen.  Th. 

Maple  River;  Pine  Lake,  Ingham  Co.;  Black  Lake,  Cheboygan  Co.    Common. 

*1298.    P.  perfoliatus,  L.  Th. 

Pine  Lake,  Ingham  Co.  and  northward.    Common. 

t 
1299.  var.  lanceolatus,  Robbins.  Th. 

Little  Traverse  Bay.  etc. ;  **  Along  the  Oreat  Lakes,"— Gray. 

*  1300.    P.  zostersefolius,  Schum.  Th. 
Common. 

130L    P.  Hillii,  MoroDg. 
Harqaette  Co.,— £.  J.  Hill. 

1302.    P.  obtusifolius,  Mertens  &  Koch. 
'*  Floating  in  Oratiot  Lake,  N.  Mich.,"— Oray's  Manual. 

*1303.    P.  pauciflorus,  Pursh.  Th. 

Habbardston;  Grand  Rapids;  Flint;  Macomb  Co.,  and  northward.    Typical  forms  occur  at  Manistee 
and  Frankfort,— E.  J.  Hill. 

1304.  var.  Niagarensis,  Gray. 

In  ranning  water,  Habbardston ;  Macomb  Co.,  and  along  the  Great  Lakes. 

1305.  P.  pusillusy  L. 

Manistee  Lake,-E.  J.  Hill ;  Detroit  River,— D.  H.  Campbell. 

*  1306.    P.  mucronatus,  Schrad. 

Crooked  River,  Cheboygan  Co.,  and  common  at  Manistee  and  Frankfort,— E.  J.Hill;  Oscoda;  St. 
Mary's  River;  Sanlt  de  Ste.  Marie. 

*1307.    P.  pectinatus,  L.  Th. 

Freqaebt. 

1308.    P.  marinus,  L. 

Crystal  Lake,  near  Frankfort,  Benzie  Co.,— E.  J.  Hill. 

♦1309.    P.  Bobbinsii,  Oakes. 

N.  shore  Lake  Superior;  Pine  lake,  seven  miles  N.  E.  of  the  Agricultural  College,  1831,  the  only  station 
known  in  the  L.  P.,— C.  F.  Wheeler. 
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461,    ZANNICHELLIA,  Micheli.    Horned  Pondwf.ed. 

1310.  Z.  paliistris,  L. 

Dr.  A.  B.  LyonB ;  W.  Bay  City.    Rare. 

402.    NAIAS,  L. 

1311.  N.  marina,  L.    Naiad. 

Flint,-Dr.  D.  Clark. 

*1312.    N.  flexilis,  Rostk.  &  Schmidt.  Th. 

Ponds.    Freqaent. 

♦1313.  var.  robiista,  Morong. 

Soath  Haven ;  Park  lake,  Clinton  Co.,— Bailey. 

CVI.    ERIOCAULE^.    Pipewort  Family. 

463.    ERIOCAULOX,  L. 

1314.  E.  septangrularey  With.  Th. 

Margin  of   Lonir  lake,  Cheboygan  Co.,— B.  &  K.;  S.   W.,— Wright   Cat.;  Macotiib  Co.. -Cooler  j 
Eecanaba,— E.  J.  HiU.    Infreqnent. 

CVII.    CYPERACE^.    Sedge  Family. 

464.    CYPERUS,  Tourn.    Galingale. 

1315.  C.  ilave8ceii8,  L.  S. 

Grand  Rapids,- Coleman  Cat.;  S.  Mich.,— Wright  Cat.     Rare. 

*1316.    C.  dianclrus,  Torr.  C.  &  S. 

JLow  gToonde.    Common. 

♦1317.  var.  castaneus,  Torr. 

Freqaent. 

♦1318.    C.  aristatus,  Rottb. 
Grand  Rapida,— Coleman ;  Ionia;  banks  of  Cedar  river.  Agricultural  College  groxindH,     N<*t  ccimmon 

1319.  C.  Schweinitzii,  Torr.  S.  \\\ 
Lake  Michigan  shore  at  S.  Haven,— Bailey;    Kalamazoo,— Tothill. 

1320.  C.  Hougrhtonii,  Torr.  i 
Hilltops  near  Indian  River,— Wheeler;  Long  Lake,  Cheboygan  Co.,— B.  &  K. 

♦1321.    C.  filiculmis,  VahL  C.  A  S. 

Sterile  soil.    Common. 

♦1322.  C.  erythrorhizos,  Muhl.  S. 

Macomb  Co.,— l>r.  D.  Cooley;  near  Agricaltaral  College.    Infreqnent. 

*  1323.    C.  esculent  us,  L.  L,  R 

A  tronblesome  weed  on  low  grounds,  spreading  rapidly  by  means  of  its  nut4lk«  tubers.    Hard  to 
eradicate.    Muir ;  Flint ;  Grand  Rapids ;  north  to  Oscoda,    Frequent. 

*1324.    C.  strigosus,  L.  C.  d  S. 

Low  grounds.    Common. 

1325.    C.  speciosus,  Vahl. 
Low  grounds.    HubbarJston;  Flint,  etc. 

♦1326.    C.  Engelnianni,  Steud. 

Fruitport,— E.  J.  Hill;  shore  of  Park  Lake,  Clinton  Co.,— C.  F.  Wheeler.    Rare, 

78 
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465.    KYL.LINGA,    Rott. 

1327.    K.  pumila,  Miohx.  S. 

9r.  Lyons. 

466.    DUIilCHIUM,  Pere. 

*  1328.    D.  spathaceuiUy  Pers.  Th. 

Borden  of  t^rampe  and  ponds.    Common. 

467.    ELEOCHABIS,  R.  Br.    SpikeRush. 

*1329.    E.    Bobbinsii,  Oukee. 

Shallow  water.    Park  Liake,  Clinton  Co.   The  only  station  known  in  the  State,— C  F.  Wheeler. 

1330.    E.  equisetoides,  Torr. 
Wright  Cat.,  Jackson  Co.,  1888. 

*  1331.    E.  quadrangrulata,  R  Br.  C.  &  S. 

8.  Mich.,— Gray;  Flint;  borders  of  Crystal  Lake,  Montcalm  Co;  shores  of  Park  Lake  and  Pine  Lake 
Infreqnent. 

*  1332.    fi.  ovata,  R.  Br.  Th. 

Wet  grounds.    N.  shore  of  L.  Superior,— Agassiz;  southward.    Infrequent. 

*1333.    E.  olivacea,  Torr, 
Shore  of  Park  Lake,  Clinton  Co.,— Wheeler.    Only  station  known  in  the  State. 

*  1334.    E.  palustris,  R.  Br.  Th. 

Wet  places.   Common. 

♦1335.  var.  glaucescens.  Gray. 

Frequent. 

1336.  var.  calva^  Gray. 

Lake  Antoine,-E.  J.  Hill. 

*  1337.  var.  vigens,  L.  H.  Bailey. 

Indian  riyer,  Cheboygan  Co.;  along  the  Great  Lakes,— Gray *s  Man. 

1338.    E.  rostellata,  Torr. 
Marshes.    Hnbbardston;  Macomb  Co. ;  Drummond*s  I.,— Winch.  Cat.    Bare. 

*  1339.    E.  intermediay  Sohultea.  L.  P. 
Hacomb  Co.,— Dr.  D.  Cooley;  Grand  Traverse  Bay,— Winch.  Cat.;  Hnbbardston.    Low  riyer  banksw 

1340.    E.  tenuis,  Sohultes.  Th. 

Oscoda ;  east  coast  of  L.  Superior,— Canadian  Cat. ;  Keweenaw  Co.,— F. 

♦1341.    E.  acicuIariSy  R.  Br.    Spike-rush.  Th. 

1342.    E.  pygmaea,  Torr. 
Salt  marshes  Hnbbardston;  Clinton  Co.,— E.  F.  Smith. 

468.    FIMBRISTYLIS,  Vahl. 
*1343.    F.  autunuialis,  R.  &  S. 

S.  Mich.,— Wright ;  Pine  lake,  Ingham  Co. 

1344.    F.  capillaris.  Gray. 
S.  Mich.,— Wright;  Detroit.    Rare. 


[E.  COMPRE88A,  Sulllvant 

Lake  Superior  at  Thunder  Bay,— Canadian  Catalogue.    May  be  looked  for  within  our  limits.} 

[E.  PAUCiFiiOBA,  Link. 

North  shore  of  Lake  Superior,- Canadian  Cat.    Probably  to  be  found  within  the  State.] 
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469.    SCIRPU8,  Tourn.    Bulrush  ob  Club-Rush. 
f 

13i5.    S.  caespitosusy  L.  ^  U*  P* 

Dr.  A.  B.  Lyons;  Marqaette,— E.  J.  Hill ;  north  shore  of  Lake  Saperioc— Agaseiz. 

*  1346.    S.  Clintonii,  Gray.  a 
Blaffs  alonff  Fish  creek,  Habbardston;  Bath,— L.  H.  Bailey.    Rare. 

*1347.    S.  subtenuinalis,  Torr.  Th. 

Hooffhton  Lake;  Woodward  Lake,  Ionia  Co.;  Flint;  Macomb  Co.;  S.  Mish.,— Wr.  Cat.;  tiorth  of 
Lake Saperion— Can.  Cat.    Infrequent. 

♦1348.    S.  pungrens,  Vahl.  Th. 

Borders  of  ponds.    Common. 

*1349.    S.  Torreyi,  Olney. 
Border  of  Pine  Lake,  Ingham  Co.,— Bailey. 

1350.    S.  Olneyi,  Gray. 
Border  of  deer  lick  near  Hnbbardston,— Wheeler. 

*]351.    S.  lacustris,  L.  Th. 

In  still  water.    Common. 

*1352.    S.  debilis,  Pursh. 

Macomb  Co.,— Cooley ;  Park  Lake,  Clinton  Co.,— Wheeler.    Bare. 

*1353.    S.  Smjithii,  Gray. 
Shore  of  Park  Lake,— C.^.  Wheeler,  1881.    Only  locality  known  in  the  State. 

1354.  S.  maritimus,  L.    Sea  Club-Rush.  S. 
a  Mich.,— Wright  Cat. 

1355.  S.  iluTiatiliSy  Gray.    River  Club-Rush.  Th. 

Margins  of  rivers,  S.  Mich.,— Winch.  Cat.;  Maoomb  Co.;  Hnbbardston;  abundant  along  Mapl?  RlvG^r; 
west  of  Lake  Superior,— Macoon. 

1356.  S.  sylvaticus,  L.,  var.  digrynuSy  Boeckl. 
Lake  Nlpigon,  Ont.,— Maooun ;  Keweenaw  Co.,— F. 

*1357.    S.  atrovirens,  Muhl.  Th, 

Wet  meadows.    Common. 

1358.    S.  polyphyllus,  Vahl. 
S.  Mich.,— Wright  Cat. 

470.  ERIOPHORUM,  L.    Cotton-Grass. 

*  1359.    E.  lineatum,  Benth.  &  Hook. 

River  banks,  8.  Mich.,— Winch.  Cat. ;  Flint;  Maoomb  Co. ;  Hnbbardston.    Infrequent. 

*1360.    E.  cyperinum,  L. 

Wet  meadows.    Common  and  rariable. 

1361.    E.  alpinum,  L.  Th, 

Mud  Lake;  Petoekey,— E.  J.  Hill ;  Macomb  Co.,— Cooley.    Infrequent. 

*1362.    E.  Tasrinatum,  L.  Th. 

Sphagnous  swamps.    8.   Mich.,— Winch.  Cat.;  Macomb  Co.;  Hubbardston.  and  nortbwiinl.    liare. 

♦1363.    E.  Virginicuin,  L.  Th, 

Sphagnous  swamps.    Ann  Arbor,— Allmend.  Cat.;  Flint;  Hubbardston;  northward.     Infri^fiueatn 

*1364.    E.  polyntachyon,  L.  Th. 

Swamps.    Common. 

1365.  var.  latifoliiiiiiy  Gray. 

Cassopolis,— Wheeler. 
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1366.  E.  grraeile,  Koch.  Th. 

S.  Mich.,— Wright  Cat.;  Flint;  Habbardston;  Montcalm  Co.;  and  northward;  Kalamazoo,— Tathlll. 
Bare. 

471.    FUIRENA,  Rottb.    Umbrella-Grass. 

1367.  F.  squarrosay  Michx.,  var.  piimila,  Torr.  C. 
Macomb  Co.,— Dr.  D.  Cooley.    Bare. 

472.    HEMICARPHA,  Nees. 

*  1368.    H.  8ub8quarrosa,  Nees.  C.  &  S. 

S.  W.,— Wright  Cat. ;  Pine  lake,  Ingham  Co.    Rare. 

473.    RHYXCHOSPORA,  Vahl.    Beak-Rush. 

1369.  R.  fttsca,  R.  &  S. 
Escanaba,— E.  J.  Hill. 

1370.  R.  alba,  Vahl.  Th. 

Bogs.    Ann  Arbor,— Allmend.  Cat.;  liacomb  Co.;  Habbardeton;  N.  E.,— Winch.  Cat;  Keweenaw  Co.,— 
P.;  Mackinaw  City.— Wheeler. 

1371.  R.  capillaeea,  Torr.  Th. 
Bogs  and  sandy  lake  shores.    Habbardston ;  Flint;  Macomb  Co. ;  Petoskey.    Infrequent. 

1372.  var.  leviseta.  Hill. 
Shore  Grand  Traverse  Bay,  near  Torch  lake,— E.  J.  Hill. 

*1373.    R.  glomerata,  Vahl.  3t 

8.  Mich.,— Wright  Cat.;  Macomb  Co.,  Habbardston;  Pine  lake,  Ingham  Co. 

474.    CLADIUM,  P.  Browne.    Twig-Rush. 

*1374.    C.  mariscoides,  Torr.  L.  P. 

Bogs.    S.  Mich.,— Wright  Cat.;  Macomb  Co. ;  Flint ;  Habbardston;  Cheboygan  Co.,— B.  &  K. 

475.    SCL.ERIA,  Berg.    Nut-Rush. 

1375.  S.  triglomerata,  Michx.  S. 
S.  Mich.,— Wright  Cat. ;  Macomb  Co. ;  Flint.    Bare. 

1376.  S.  verticillata,  Muhl.  S. 
Macomb  Co.,— Dr.  D.  Cooley.    Rare. 

476.    OAREXy  Ruppius.    Sedge. 

*1377.    C.  pauciflora,  Lightfoot, 

U.  P.,— Dr.  A.  B.  Lyons;  Chocolate  R.,  L.  Superior,— Henry  Gillman;  Towar's  swamp  near  Agricnltaral 
College.    Local. 

1378.  C.  Mioliauxiana,  Boeckl.  U.  P. 
Keweenaw  Co.,— F. ;  near  Portage  river,— Porter. 

1379.  C.  folliculata,  L.  Th. 

S.  Mich.,— Wright  Cat.;  So.  Haven;  Flint;  Macomb  Co.,  to  L.  Saperior.    Hare. 

*1380.    C.  iiitumescens,  Rudge.  Th. 

Swamps.    So.  Haven  and  northward.    Common. 

♦1381.    C.  Grayii,  Carey. 
Low  grounds.    Macomb  Co. ;  Flint;  Habbardston;  Lenawee  Co.    Rare. 

♦1382.    C.  lupulina,  Muhl.  Th. 

Low  grounds.    Common. 

♦1383.  var.  pedunculata,  Dew. 

**  With  the  species,  but  more  common,"  Prof.  Bailey  in  Gray's  Man.,  6th  ed.    Freqnent  at  Lansing. 

*1384.    C.    LUPULrifAXRETRORSA,  Dudley. 
JLaneing,— Bailey. 


Digitized  by 


Google 


FLORA  OF  MICHIGAN. 


621 


13S5.    C.  oligosperiua,  Michz. 


Th. 


Borders  of  swamps  and  lakes.    Habbardston ;  Woodward  Liake ;  Farwell ;  Hooffhton  Lake:  CraW' 
ford  Co.;  Keweenaw  Co.,  F. 

*1386.    C.  utriculata,  Boott.  Th. 

Bwamps.    Common. 

*1387.  var.  minor,  Boott. 

With  the  s];>ecies. 

*1388.    C.  mouile,  Tuckerman.  Th. 

Mnd  Lake,  Petoske7,--E.  J.  Hill;  Keweenaw  Co..— F.;  Colon,— Wheeler ;  Reform  School  marsh. 


*1389.    C.  Tuekermanl,  Dewey. 

Swamps.    S.  Mich.,— Wright  Cat. ;  Hnbbardston;  Flint;  Macomb  Co.,   and  northward.    Frequent* 

*1390.    C.  retrorsa,  Schwein.  Th. 

River  banks.    Frequent. 

*1391.  var.  Hartii,  Gray. 

Habbardston ;  Agricnltoral  College  Farm. 

1392.  C.  luricla,  Wahl.  Th. 
Antrim  Co. ;  S.  Mich.,— Wright  Cat. ;  So.  Haven;  Habbardston ;  Keweenaw  Co  ,— F. 

1393.  C.    Sell weiiiitzil.  Dew. 

Kear  Frazer^s,  Crawford  Co.,— Prof.  L.  H.  Bailey.    Only  station  known  in  the  State. 

*1394.    C.  hy.strlcina,  Muhl. 
Wet  meadows.    Common. 

1395.  var.  Dudley!,  Bailey. 
Owovo,— G.  H.  Hicks.    The  only  locality  known  in  the  State. 

1396.  C.  Pseuclo-Cyperus,  L. 

Margins  of  streams.    S.  Mich.;— Wright  Cat.;  Macomb  Co.;  Habbardston:  northward. 

♦1397.  var.  Americana,  Hochst. 

Wet  places.    Common  in  the  center  and  sooth. 

*  1398.    C.  squarrosa,  L. 

S.  Mich.,— Wright  Cat.;  Habbardston;  Lansing,— Bailey;  Keweenaw  Co.,— F.    Rare. 

*  1399.    C.  scabrata,  Schwein. 
Banks  of  steams.    Flint;  Grand  Rapids,- Coleman  Cat. ;  Habbardston  to  Lake  Superior,— Whitney 


Th. 


Th. 
Infrequent. 


Cat.    Infrequent. 

1400.    C.  Hougrhtouii,  Torr. 
N.  part  of  Clare  Co. ;  Keweenaw  Co. ;  Cheboygan  Co.;  Oscoda ;  northward. 

♦UOL    C.  liliformis,  L. 


N.  &  U.  P. 


Th. 


Bogs.    S.  Mich.,— Wright  Cat.;  Habbardston;  Macomb  Co. ;  Flint;  common  at  Pine  Lake,  Ingham  Co.; 
Keweenaw  Co.,— F. ;  Towar's  swamp,  Lansing. 

♦1402.  var.  latitblia,  Boeckl. 

River  banks,  S.  E.,— Winch.  Cat.;  Macomb  Co.;  Flint;  Habbardston;  northward.    Frequent. 

♦1403.    C.  trichocarpa,  Muhl.  C.  &  S. 

8.  Mich.,— Wright  Uat.;  Macomb  Co.    Infrequent. 

♦1404.  var.  aristata,  Bailey. 

Agricultural  College  grounds ;  northward  to  Lake  Superior. 

♦1405.    C.  rlparla,  W.  Curtis.  Th. 

Wet  places.    Common. 

1406.    C.  alpiua,  Swartz.  U.  P. 

Isle  Royale,— Whitney  Cat. 
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♦1407.    C.  fiisea.  All.  Th, 

Bof  s.    S.  £.,— Winch.  Cat.;  Macomb  Co.;  Habbardston ;  northward  to  L.  Saperior,-* Whitney  Cat. 
Infrequent. 

♦1408.    C.  Stricta,  Lam.  Th. 

Low  groonds.    Common. 

1409.  var.  angrustata,  Bailey. 

liSBB  common  than  the  speclee.    Habbardston,— Wheeler;  Keweenaw,— F. 

1410.  C  STRICTA  Xpiuformis,  Bailey. 
Keweenaw  Co.,— F. 

*141L    C.  aquatilis,  WahL  Th. 

Margins  of  streams,    a  Mich.,— Wright  Cat.;  Flint;  Macomb  Co.;  Habbardston;  Sitting  Rabbit, 
—Winch.  Cat.    Infreqoent. 

1412.  C.  lentienlaris,  Michx.  U.  P. 
"  Upper  Michigan,*'-Gray;  Langhing  Fish  R.,  L.  Superior,— Henry  Gillman. 

1413.  C.  praHina,  Wahl.  S. 

Wet  meadows.    Habbardston;  S.  Mich.,— Winch.  Cat.;  Flint;  Port  Hnron,— C.  K.  Dodge.    Rare. 

♦1414.    C.  crinita.  Lam.  Th. 

Low  grounds.    Common. 

♦1415.    C.  Magellanica,  Lam.  Th. 

SphagnooB  swamps.    Local. 

♦1416.'   C.  limosa,  L.  Th. 

Bogs.     Ann  Arbor,— Allmend.  Cat.;  Macomb  Co.;  Habbardston  and  northward.    Infreqoant. 

141T.    C.  virescens,  Muhl.,  var.  costata.  Dew.  Th. 

S.  Mich.,— Winch.  Cat.;  Detroit;  Constantine,  Dundee,- Wheeler;  Bo.  Haven;  Keweenaw  C<k,— F. 

1418.    C.  tricepSy  Michx.,  var.  hirsuta,  Bailey. 

In  an  oak  wood  on  the  farm  of  Hon.  N.  B.  Hayes,  in  Nc^h  Plains  township,  Ionia  Co.    Not  known 
to  occur  elsewhere  in  the  State. 

*1419.    C.  longrirostris,  Torr. 
Woods.    Flint;  Hubbardston  and  northward.    Rare. 

1420.  C.  cast'anea,  Wahl.  Th. 

Woods.    Montcalm  Co.;  Macomb  Co. ;  L.  Superior,— Whitney  Cat.;  Alcona  Co.;  Port  Huron,— Dodge, 
Keweenaw  Co.,— F. 

1421.  C  abctataXcastanea,  Bailey. 
Keweenaw  Co.,— F. 

1422.  C.  capUlaris,  L.  N.  &  U.  P. 

Point  de  Tour,  Lake  Michifian,-Gray;   Sturgeon  Point,  Alcona  Co.;  Mackinac,— G.  H.  Hicks. 
Common  in  the  Lake  Superior  region. 

♦1423.    C.  arctata,  Boott.  Th. 

Woods.    S.  Mich..— Winch.  Cat.;  Petoskey;  near  South  Haven;  Hubbardston;  Grand  Ledge;  Van 
Buren  Co.,— Bailey. 

1424.  var.  Faxoui,  Bailey. 
Isle  Boyale,— Dr.  Sandberg;  Keweenaw  Co.,— F. 

1425.  C.  debilis,  Michx.,  var.  Rudgei,  Bailey.  ^ 

Bear  lake.  Tan  Buren  Co.,— £.  J.  Hill;  shores  of  Barron  lake,  Cass  Co. ;  Gaylord;  Alcona  Co. 

♦1426.    C.  graeillima,  Schwein.  Th. 

Wet  meadows. 

♦1427.  var.  humility  Bailey. 

Keweenaw  Co.,— Farwell. 

♦1428.    C.  formo.say  Dewey. 
Macomb  Co.    Rare. 
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*U29.    C.  Davisii,  Schwein.  &  Torr. 
Keweenaw  Co.,— Farwell.    Rare. 

♦1430.    C.  grrisea,  Wahl.  Th. 

Moist  woods.    Tariable. 

*1431.    C.  grramilaris,  Muhl.  Th. 

Low  groonds.    Common. 

1432.  C.  Crawei,  Dewey. 
Macomb  Co.,— Cooley ;  Keweenaw  Co.,— F.    Rare. 

1433.  C.  flava,  L.  Th. 

Spbagnoos  swamps.    Freqoent. 

1434.  var.  gramiuis,  Bailey. 
Crawford  Co.,— Bailey;  Keweenaw  Co.,— F.    Rare. 

1435.  var.  viridiila,,  Bailey.  Th. 

Margins  of  lakes.    Freqaent. 

1436.  C.  pallescensy  L. 

I>r.  A.  B.  Lyons;  Keweenaw  Co.,— F.;  Sanlt  de  Ste.  Marie,— Macoan. 

1437.  C.  conoidea,  Schk.  C.  &  S. 

8.  K,— Wright  Cat.;  Flint.    Infrequent. 

1438.  C.  olifiTOcarpa,  Schk. 

Flint;  Maoomb  Co..— Dr.  D.  Cooley ;  Cassopolis, -Wheeler;  Detroit,— Dr.  Lyons. 

♦1439.    C.  Hltcheockiana,  Dewey.  S, 

^oods.    Flint ;  Hnbbardston  and  southward. 

♦1440.    C.  laxiflora.  Lam.  Th. 

Beech  and  maple  woods.    Exceedingly  variable.    Common. 

*  1441.  var.  varians,  Bailey.  fh. 

Keweenaw  Co.,— F. ;  soathward.    (Common. 

♦1442.  var,  striatula,  Carey.  S. 

C!ommon. 

*1443.  var.  latifoUa,  Boott  S. 

Frequent. 

*1444.  var.  patiilifoliay  Carey. 

Frequent  in  center  and  south. 

*1445.    C.  digritalis,  Willd.  S. 

Macomb  Co. ;  Flint;  Hnbbardston.    Frequent. 

♦1446.  var.    copulata,  Bailey. 

Hnbbardston;  southward. 

1447.    €•    laxicuImiSy  Sohwein. 
Washington,  Maoomb  Co.,— Dr.  Cooley.    Rare. 

♦1448.    C.  plat5T>hyIla,  Carey.  S. 

Orand  Rapids,— Coleman's  Cat.;  Hnbbardston.    Infrequent. 

*1449.    C.  Careyana,  Torr,  S. 

Rich  woods.    Macomb  Co.;  Flint;  Hubbardston;  southward.    Rare. 

*1450.    C.  plantagrinea.  Lam.  Th. 

Hillsides.    Scarce. 

1451.    C.  Saltuensis,  Bailey.  N.  &  U.  P. 

Keweenaw  Co..— F ;  Oscoda  Co.,— L.  H.  Bailey, 
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*U52.    C.  tetanlca,  Schkuhr. 
S.  Mich.;— Winoh.  Cat.;  Grand  Ledge,— C.  F.  Wheeler;  near  Pine  Liake,  Ingham  Co.,— L.  H.  Bailey; 
Maoomb  Co.;  Flint,  and  northward. 

*U53.  var.  Woodil,  Bailey. 

Central  part  of  the  State.    Infreqnent. 

♦1454.  var.  Meadii,  Bailey. 

Sphagnoos  swamps.    Macomb  Co. ;  Habbardston;  Constantine.    Infrequent. 

1455.    C.  livlda,  Willd,  U.  P. 

Lake.Saperior«— Gray'e  Manual.    Bare. 

*U56.    C.  aiirea,  Nutt.  Th. 

Borders  of  cool  springs.    S.  E.,— Wright  Cat;   Ann   Arbor,— AUmend.  Cat.;  Macomb    Co.;   Pine 
Lake,  Ingham  Co.^  Habbardston;  Petoskey  and  northward.    Infreqaent. 

1457.  C.  eburuea,  Boott.  Th. 
Hillsdale;  So.  Haven  on  sand  donee  and  northward.*  Infrequent. 

1458.  C.  RichardsonU,  R.  Br. 

Barrens.    Ionia  Co.;  Macomb  Co.;  Gay  lord,— G.  E.  Hancorne.    Scarce. 

*1459.    C.  pedunculata,  Muhl.  Th. 

Hillsides.    Infrequent. 

1460.  C.  scirpoidea,  Michx. 

N.  E.,— Winch.  Cat. ;  Drummond's  Island ;  Keweenaw  Co.,— F. 

1461.  C.  deflexa,  Hornem. 
Keweenaw  Co.,— F. 

1462.  var.  Deauei,  Bailey. 
Keweenaw  Co..— P.   Mackinac— G.  H.  Hicks. 

1463.  var.  lueadiay  Bailey. 
Keweenaw  Co.,— F. 

1464.  C.  varla,  Muhl. 

Barron  Lake;  New  Buffalo;  Monroe  Co.;  dunee.  So.  Haven.— Bailey;  Oscoda  Co.;  Crawford  Co.;  G^rand 
TraYerse,— Winch.  Cat.;  Keweenaw  Co.,— F. 

*1465.    C.  Pennsylvanica,  Lam.  Th. 

Dry  woods.    Our  commonest  sedge. 

♦1466.    C.  communis,  Bailey.  Th. 

With  the  last.    Frequent. 

*1467.  var.  Wteeleri,  Bailey. 

Hubbardston;  Grand  Ledge;  Alcona  Co.;  Mackinac,— G.  H.  Hicks;  Keweenaw  Co.,— F.    Infrequent. 

*1468.    C.  umbellata,  Schk. 
Grand  Ledge,— Wheeler;  Keweenaw  Co.,— F.    Rare. 

1469.  var.  vicina,  Dewey. 

Alcona  Co.;  Keweenaw  Co.,— F.    Not  common. 

*1470.    C.  pubescens,  Muhl.  Th. 

8.  Mich.,— Wright  Cat.;  Macomb  Co.;  Hubbardston  to  Lake  Sux)erior,— Whitney  Cat.    Frequent. 

*147L    C.  Jamesil,  Schwein.  Th. 

KeweenawCo.,—F.;Cassopoii8;  Dundee.    Infrequent. 

1472.  C.  Willdenovii,  Schk. 
Bear  Lake,  Van  Buren  Co.,— £.  J.  Hill.    Bare. 

1473.  C.  Backii,  Boott.  N.  &  U.  P. 
Ontonagon  River,— Whitney  Cat.;  West  HarrisviUe,  Alcona  Co.    Rare. 
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*1474.  C.  polytrlchoides,  Muhl.  Th. 

Low  groandB.  Common. 

*1475.  C.  chordorhiza,  Ehrh.  Th. 

Upland  swamiM.    Macomb  Co.;  Habbardston.    Rare. 

♦1476.  C.  stipata,  Muhl.  Th. 

Low  gronnds.  Common. 

*U77.  C.  crus-corvi,  ShuttJew. 

Valley  of  Riyer  Raiiin  necur  Dondee ;  Reform  School  marsh,  Lansing,— C.  F.  Wheeler.  The  only  local- 
ites  known  in  the  State. 

♦1478.    C.  decomposita,  Muhl. 
Hnbbardston,  Ann  Arbor,— Allmendinger  Cat.;  S.  Mich.,— Wright  Cat. ;  Lansing,— Bailey.    Very  rare. 

*1479.    C.  teretiuscula.  Good.  Th. 

Swamps.    Common. 

♦1480.  var.  ramosa,  Boott. 

Freqnent. 

♦1481.    C.  alopecoidea,  Tuckerman. 
Macomb  Co. ;  Gray's  Man. ;  Agricnltaral  College  gronnds. 

1482.  var.  sparsispicata,  Dewey. 

Flint,— Clark;  Bfacomb  Co.,— Cooley. 

♦14Ha    C.  vulplnoidea,  Michx.  Th. 

Low  meadows.    Common. 

*1484.    C.  SartweUli,  Dewey.  Th. 

S.  Mich.,— Winch.  Cat.;  Macomb  Co. ;  Flint;  Habbardstcm  and  northward. 

♦1485.    C.  teuella,  Schk. 
Sphagnoos  swamps.    Common. 

♦1486.    C.  rosea,  Schk.  S. 

Moist  woods.    Freqnent. 

♦1487.  var.  radiata,  Dewey  Th. 

Dry  woods.    Freqnent. 

1488.  var.  retroflexa,  Torr.  S. 

Infrequent. 

♦1489.    C.  spargauioides,  Muhl.  C.  &S. 

Low,  rich  gronnds.    Infrequent. 

♦1490.    C.  Muhlenbergii,  Schk.  C.<&S. 

Fields.    Hnbbardston ;  Maoomb  Co. ;  southward.    Infrequent. 

♦149L    C.  cephaloidea,  Dewey.  C.  &,  S. 

Fields.    Macomb  Co.,— Cooley;  Ann  Arbor,— Allmend.  Cat.    Rare. 

♦1492.    €.  cephalophora,  Muhl.  C.  <&  S. 

Open  woods.    Common. 

1493.  C.  grynocrates,  Wormskiold. 

N.  K  and  N.  W.,— Winch.  Cat.;  Sturgeon  Point,  Aloona  Co.;  Mio.,  Oscoda  Co. 

1494.  C.  exiiis,  Dewey. 

Keweenaw  Peninsula,— F.    The  only  station  known  in  the  State  for  this  rare  B.  species. 

1495.  €•  echinata,  Murr.,  var.  cephalantha,  Bailey. 
Keweenaw  Co.,— F. 

79 
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♦1496.  var.  microstachys,  Boeokl. 

S.  Mich.,— Winch.  Cat. ;  Hnbbardston;  Flint ;  Macomb  Co.;  and  northward.    Common. 

♦1497.    C.  canescens,  L.  Th. 

In  swamps. 

*1498.  var.  vulgraris,  Bailey.  Th. 

Common. 

1499.  var.  alpieola,  Wahl. 
Keweenaw  Co.,— F. 

1500.  var.  polystachya,  Boott. 

Keweenaw  Co.,— F. 

*1501.    C.  tenulflora,  Wahl.  Th. 

U.  p.,— Whitney  Cat.;  Oscoda  Co.;  Towards  swamp,  near  Lansing,— Wheeler,  1890. 

♦1502.    C.  trisperma,  Dewey.  Th- 

Upland  swamps.    Constantine ;  Hnbberdston;  Flint;  Macomb  Co.    Freqaent. 

*1508.    C.  Deweyana,  Sohwein.  Th. 

Woods.    Frequent. 

*1504.    C.  bromoides,  Schk.  Th. 

Low  grounds.    Common. 

♦1505.    C.  siccata,  Dewey. 

Barrens.    Macomb  Co.;  Flint;  Habbardston;  near  Park  Lake;  northward  to  Lake  Superior.    Lifre- 
qnent. 

*  1506.    C.  MuskingumensiSy  Schwein.  C.&S, 

Hubbardston ;  Flint;  near  Owoeso,— Hicks.    Rare. 

♦1507.    C.  trlbuloides,  Wahl.  Th. 

Swales.    Frequent. 

♦1508.  var.  tnrbata,  Bailey. 

Hubbardston,— Wheeler.    Bare. 

1509.  var.  reducta,  Bailey. 

Keweenaw  C^.,— F. 

*1510.  var.  Bebbii,  Bailey.  Th. 

Frequent. 

♦1511.  var.  cristata,  Bailey.  Th. 

Common  in  swales. 

♦1512.    C.  scoparia,  Schk.  Th. 

Low  grounds,  everywhere. 

1513.  var.  minor,  Boott. 
Keweenaw  Co.,— F. 

1514.  €•  adusta,  Boott. 

Crawford  Co.,— Bailey ;  Grayling,— G.  H.  Hicks.    Rare. 

1515.  C.  foenea,  Willd. 

Alger's  Camp,  Alcona  Co. ;  Potts;  Oscoda  Co. ;  Crawford  Co.;  Isle  Royale,— Dr.  J.  H.  Sandbeig. 
♦1516.    C.  straminea,  Willd.  Th, 

Ann  Arbor,- Allme  ndinger  Cat.;  Macomb  Co. ;  Flint;  Hnbbardston;  So.  Haven ;  northward  to  Kewee- 
naw Co.,— F.    Frequent. 

♦1517.    .  var.  mirabilis.  Tuck.  Th. 

Hubbardston,  and  northward.    Infrequent. 
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♦1518.  var.  brevlor,  Dewey.  Th. 

Common. 

♦1519.  var,  alata,  Bailey. 

Keweenaw  Co.,— F.;  Crystal  Lake.  Montcalm  Co.,— Wheeler;  So.  Hayen;  Nileo,— Dr.  G.  L.  Amee,  in 
UnirenityHerb. 

1520.    €.  sychnocepbala,  Carey. 
Crystal,  Montcalm  Co.    Only  station  known  in  the  State.    Coll.  by  C.  F.  Wheeler,  Sept.  U,  1875. 

CVIII.    GRAMINEiE.    Grass  Family. 

477.    SPARTIXA,  Schreb.    Cord  or  Marsh  Grass. 

*  1521.    S.  cynosuroides,  Willd.    Fresh-water  Cord-Grass.  Th. 
Banks  of  riren,  to  N.  shore  L.  Saperior,— A«assiz.    Frequent. 

478.    PANICUM.  L.    Panio-Grass. 

♦1522.    P.  GLABRUM,  Gaudin. 
Waste  places.    Common. 

*  1523.    P.  SANGuiNALE,  L.    Common  Crab-  or  Finger-Grass. 

Waste  places,  gardens,  and  fields.  A  bad  weed,  difficult  to  dig  ap  or  pall  oat;  grows  qaickly  and  is 
p«rhapA  the  worst  weed  we  have  in  gardens,  at  least  in  scnne  localities.  P.  glabrum  grows  in  the  same 
situations  bot  is  smaller  and  easily  eradicated. 

*  1524.    P.  capillare,  L.    Old-witch  Grass.  Th. 

Sandy  soil,  fields.  The  spreading  panicle  is  easily  broken  oflf  and  blown  about  by  the  wind. 
CommoD. 

1525.    P.  afi^rostoidesy  Muhl. 

Specimen  in  the  College  Herb.,  collected  by  Dr.  D.  Cooley,  at  Washington,  Macomb  Co.  Only  local- 
ity known  in  the  State. 

*1526.    P.  virgatuni,  L.    .  Th. 

S.  Mich.,— Wright  Cat. ;  Ionia;  Flint.    A  tall  coarse  grass  along  rivers.    Infrequent. 

1527.    P.  xantbopbysuin.  Gray.  N.  &  U.  P. 

Grand  Trarerse  Co.,  Indian  River  and  Black  Liake,  Cheboygan  Co..— C.  F.  Wheeler;  northward  to 
Keweenaw  Co.,— F. 

*1528.    P.  latifolhim,  L.  L.  P. 

Rich  woods.    Northward  to  Oscoda  Co.    Common. 

*1529.    P.  claudestinuni,  L. 

Lowgroonds.    Macomb  Co.;  Flint;  Hubbardston.    Rare. 

*1530.    P.  seoparium.  Lam.  Th. 

Hubbardston.  Along  the  B.  R.  between  St.  Johns  and  Muir,  northward  to  Baldwin.  Frequent  in 
light  sandy  soil. 

1531.  P.  nitidum,  Michx.  (Lam.  ?). 
Washington,  Maoomb  Co.,— Dr.  Cooley;  Keweenaw  Co.,— F. 

1532.  P.  mierocarpouy  Muhl. 
Washington,  Macomb  Co.,— Dr.  Cooley. 

'*'1533.    P.  depauperatuiUy  Muhl.  Th. 

Dry  woods  and  barrens.    Common. 

*1534.    P.  dicbotoinum,  L.  Th. 

Dry  or  low  grounds.  A  very  common  and  exceedingly  variable  grass.  Some  forms  seem  distinct 
enough  to  be  considered  species.   The  most  common  forms  are : 

'*'1535.  var.  eoiumune,  Wats. 

♦1536.  var.  fascieulatiimy  Wats. 

*1537.  var.  grracile,  Wats. 
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♦1538.    P.  Crus-galli,  L.    Barnyard-Grass. 
.   Low  grotmds.    Variable.    Common. 

*1539.  var.  lii.spicliimy  Gray. 

Low  river  bank  near  Habbardston  where  it  appears  to  be  indigenons. 

479.    SETARIA,  Beauv.    Bristly  Foxtail.  Grass. 

♦1540.    S.  verticillata,  Beauv. 
College  grounds. 

*1541.    S.  olauca,  Beauv.    Foxtail.    Pigeon-Grass. 
Pields  and  gardens.    Common. 

*1542.    S.  VIRIDI8,  Beauv.    Green  Foxtail.    Bottle-Grass. 
Caltivated  grounds.   Common. 

*  1543.    S.  Italica,  Kunth.    Millet.    Hungarian  Grass. 
Persisting  after  oaltivation  in  places. 

480.    CENCHRUSy  L.    Hedqbhoo-  or  Bur-Grass. 

*1544.    C.  tribuloides,  L. 

This  bad  weed  has  began  to  oocnpy  the  8.  part  of  the  State,  as  far  north  as  Bay  City.  Not  as  yet 
tronbleeome  in  fields,  bat  likely  to  become  so  on  sandy  farms  along  the  Great  Lakes. 

481.    LEEBSIA,  Swartz.    White  Grass. 

♦1545.    L.  Virgrlnica,  Willd.  Th. 

Wet  woods.    Northward  to  Keweenaw  Co.,— F,    Freqoent. 

*1546.    li.  oryzoicleSy  Swartz,    Rice  Cut-grass.  Th. 

River  banks.    Freqaent. 

482.  ZIZANIAy  Gronov.    Water  or  Indian  Rice. 

*  1547.    Z.  aquatica,  L.    Indian  Rice.    Water  Oats.  Tb. 

Borders  of  large  streams  and  lakes.  Yields  an  edible  grain,  gathered  by  the'  Indians,  and  greedily 
eaten  by  wild  dacks  which  haant  lakes  and  riTers  daring  its  ripening  in  innamerable  nambers. 

483.  ANDROPOGON,  Royen.    BeardGrass. 

*1548.    A.  fiircatus,  Muhl.  Th. 

Light  soil.    Common.  , 

*1649.    A.  scopariuSy  Miohx.  L.  P. 

sterile  soil.    Freqaent. 

484.    CRYSOPOGON,  Trln. 

*1550.    C.  nutans,  Bentb.    Indian  Grass.    Wood-Grass.  C.  &  S. 

Dry  banks  and  sandy  fields.    Variable.    Infreqaent. 

485.    PHAIiARIS,  L.    Canary-Grass. 

1551.    P.  Canariensis,  L.    Canary- Grass. 
Occasionally  found  in  waste  places. 

*  1552.    P.  arunclinaeea,  Li.    Reed  Canary- Grass.  Th. 

Borders  of  streams.  *'  Yar.  picta^  the  leayes  striped  with  white,  is  the  familiar  ribbon-<ra»s  of 
the  garden,'*  -Gray*s  Manaal.  Ann  Arbor,— Prof.  M.  W.  Harrington;  S.  Mich.,— Winch.  Cat.;  fiacomb 
Co.;  Flint ;  Habbardston;  northward  to  L.  Superior ,— Whitney  Cat. 

486.    ANTHOXAKTHUM,  L.  Sweet  Vernal-Grass. 

*1553.     A.   ODOBATUM,  L. 
Ionia ;  Grand  Rapids,— Coleman  Cat;  well  established  on  the  College  lawn   Rare. 

487.  HIEROCHliOE,  Gmelin.    Holy  Grass. 

1554«    H.  borealiHy  Roem.  &  Schultes.    Vanilla  or  Seneca  Grass.  Th. 

Not  confined  to  the  shores  of  the  G^reat  Lakes;  rarely  found  in  the  central  part  of  the  State  at  Ionia ; 
Habbardston;  Macomb  Co. :  Flint;  S.  E.,— Winch.  Cat.,  etc.    More  common  northward. 


Digitized  by 


Google 


FLORA  OF  MICHIGAN.  629 

488.    ARISTIDA,  L.    Trh»le-awned  Grass. 

1555.  A.  purpurasceuSy  Poir.  C.  &  S. 
S.  Mich.,— Winch.  Cat. ;  Flint;  Macomb  Co.    Infreqaent. 

489.    STIPA,  L.    Feather-grass. 

1556.  S.  avenacea,  L.    Black  Oat-Grass.  Th. 

S.  W.«— Wright  Cat. ;  Booth  Hayen,— Bailey;  Baldwin;  Dondee;  Case  Co.;  Point  aoz  Pins,— Macoan, 
<3an.  Cat.    Infreqaent. 

*  1557.    S.  spartea,  Trin.    Porcupine  Grass.  Th. 

Dry  plain*.    S.  Mich,— Wright  Cat.;  Macomb  Co.;  shore  of  Woodward  Lake,  Ionia  Co.;  hills  along 
^rand  Bfyer  near  Ionia. 

490.    ORYZOP8IS,  Michx.    Mountain  Rice. 

*  1558.    O.  melanocarpa,  Muhl.  0.  &  S. 

Woods.    S.  Mich.,— Wright  Cat.;  S.  Hayen;  Macomb  Co.;  Flint;  Habbardston.    Infreqaent. 

*  1559.    O.  asperifolia,  Michx. 
Hillsides.    Common. 

1560.    O.  CanadensiHy  Torr.  Th. 

Sterile  soil.    8.  E.,— Wright  Cat. ;  Habbardston;  Montcalm  Co;  Macomb  Co. ;  common  in  Clare  Co.; 
frequent  from  Ionia  northward. 

491.    MILIUM,  Toum.    Mullet-Grass. 

♦156L    M.  eftusuiu,  L.  Th. 

Woods.    Frequent. 

492.     MUHLENBERGIA,  Schreber.    Drop-seed  Grass. 

♦1562.    M.  grlomerata,  Trin.  Th. 

Marshes.   Infrequent. 

*1563.    M.  Mexieana,  Trin.  Th. 

Low  grounds.    Variable.    Frequent. 

♦1564.    M.  sylvatiea,  Torr.  A  Gray.  Th. 

Habbardston;  Flint;  Lake  Superior,— Agassii.    Frequent. 

*1565.    M.  Willdenovli,  Trin.  CAS. 

Woods.    Flint ;  Macomb  Co.;  &  Mich.,— Wright  Cat.    Rare. 

♦1566.    M.  diffusa,  Schreber.    Nimble  WiU.  C.  &  S. 

Open  woods,  becoming  frequent  around  dwellings.    S.  Mich.,— Wright  Cat.;  So.  Hayen,— Bailey; 
Flint;  Hubbardston. 

493.    BRACHYEL.YTRUM,  Beauv. 

*1^.    B.  aristatum,  Beauv.  Th. 

Woods.    Frequent. 

494.    PHIiEUM,  L.    Cat's-tail  Grass. 

♦1568.    P.  PRATKNSE,  L.    Timothy.    Herd's-Grass. 
Meadows  eyerywhere. 

1569.  P.  alpiniim,  L. 

L.  Saperior,- Whitney  Cat. 

495.    ALOPECURUS,  L.    Foxtail  Grass. 

1570.  A.  pRATENSis,  L,    Meadow  Foxtail. 
L.  Superior,— Whitney  Cat.    Sparingly  cultiyated. 


XS.  KioHARDSONii,  Link. 
N.  shore  of  L.  Superior,— Macoun.    May  be  looked  for  within  our  limits.] 
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1571.    A,  GENicuLATUs,  L.    Floating  Foxtail. 
S.  Mich.,~Wright  Cat. ;  Mapomb  Co. 

*1572.  var.  aristulatus,  Torr.  Th. 

In  water.    Frequent. 

496.    SPOROBOL.US,  R.  Br.    Dbop-seed  Grass.    Rush-Grass. 

1673.    S,  vaginseflorus,  Vasey.  C.  A  S. 

Flint;  Detroit,~Dr.  A.  B.  Lyons.    Rare. 

1574.  S.  cryptandrus.  Gray.'  C.  &  S. 

8.  Mich.,— Winch.  Cat. ;  Point  Edward,  River  St.  Clair,  Maconn;  Bay  City»~Dr.  Beal;  shore  of  QoU 
Lake,  Aognsta,  Kalamazoo  Co.    Infreqaent. 

1575.  S.  serotinus.  Gray. 

Sandy  wet  places,— Gray's  Manoal;  Keweenaw  Co.,~F.    Rare. 

497.    AGROSTI8,  L.    Bent-Grass. 

*1576.    A.  alba,  L.    Fiorin  or  White  Bent-Grass.    Red  Top. 
Naturalized  from  Europe.    A  common  pasture  and  meadow  grass. 

*  1577.  var.  vulgaris,  Thurb,    I^ed  Top. 
^         Natoralized  from  Europe. 

♦1578.    A.  pereunans,  Tuokerman.    Thin-Grass. 
Swamps  and  damp  woods.    S.  Mich.,— Wright ;  Macomb  Co.;  Hnbbardston.    Infreqaent. 

*  1579.    A.  scabra,  Willd.    Hair-Grass.  Th. 
Sterile  soil.    Common. 

*  1580.    A.  canina,  L,    Brown  Bent-Grass. 
Ann  Arbor,— Winch.  Cat. ;  Ronald,  Ionia  Co.    Infreqaent. 

498.    CIXXA,  L.    Wood  Reed-Grass. 

♦1581.    C.  arimdiiiacea,  L.  Th. 

Low  groands.    Frequent. 

1682.    C.  pendula,  Trin. 
Wet  woods  throoghoat.    N.  shore  of  LAke  Saperior,— Agassiz. 

499.    APEBA,  Adans. 

♦1583.    A.  SPIC3A-VENTI,  Beauv. 
College  lawn. 

500.    CAliA3IAGR08TIS,  Adans.    Reed  Bent-Grass. 

*1584.    C.  Canadensis,  Beauv.    Blue-Joint. 

This  is  a  very  valnable  grass  to  the  lake  settlers  (U .  P.) ,  rarely  of  many  acres  in  extent.  It  is  cat  and 
stacked  in  Aagost.  and  in  winter  is  haaled  home  by  sled  or  dog-train.  It  is  greedily  eaten  by  cattle.  If 
cat  early,  the  hay  is  of  better  qaality.  It  grows  shoalder-high,  so  that  even  a  small  meadow  famiahes  a 
great  store  of  haTi— Whitney  Cat.,  in  1861. 

1585.  C.  stricta,  Trin.  Th. 
Flint,— Dr.  D.  Clark;  and  northward  to  L.  Superior,— Giayt    Rare. 

1586.  C.  Lapponica,  Trin. 
Isle  Royale,  Lake  Superior,— T.  C.  Porter. 

1587.  C.  longrifolia.  Hook.  ^  Th. 
Sand  dunes  along  L.  Michigan.    S.  Haven,— Bailey ;  Petoskey;  Point  aa  Chene,— Winch.  Cat.;  Oscoda. 


fS.  HETEROLEPis,  Gray. 

East  side  of  La  Cloche  Island,  Georgian  Bay,— R.  Bell,  Canadian  Catalogue.] 
[C.  Langsdorpfii,  Trin. 

Lake  Superior,— Macoon.] 
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501.    AMMOPHILA,  Host.  'Sea  Sand-Reed. 

1588.    A.  arumlinaeea.  Host.  N.  &  U.  P. 

This  is  one  of  the  few  plants  f onnd  both  on  the  ocean  and  the  shores  of  the  Great  Lakes.    Petoskey ; 
Point  an  Chene,— Winch.  Cat.    Infrequent. 

502.    ARRHEXATHERUM,  Beauv.    Oat-Gbass. 

♦1589.    A.  AVENACEUM,  Besuv. 

Macomb  Co.,  etc.   Escaped  from  cultivation. 

503.    DE8CHAMPSIA,  Beauv. 

1590.    D.  ilexiiosa,  Trin.    Common  Hair-Grase. 
Oecodaj  Baldwin,  to  Lake  Superior,— Maconn. 

♦1591.    D.  csespitosa,  Beauv.  Th. 

In  bogs.    Frequent. 

504.  TRISETUM,  Persoon. 

1592.    T.  stibspicatum,  Beauv.,  var.  moUe,  Gray.  U.  P. 

Marquette,— E.  J.  Hill;  Whitney^s  Cat.    Common. 

505.  aVeXA,  Tourn.    Oat. 

*1593.    A.  striata,  Michx.    Oat-Grass.  Th. 

Woods.    Infirequent. 

1594.    A.  Smithii,  Porter.    (Melica  Smithii,  Vasey.) 

Keweenaw  Point;  Isle  Royale.— Dr.  Bobbins,  in  Gray's  Man.;  woods  near  Sault  de  Ste.  Marie,— C.  E. 
Smith;  shore  of  Crystal  Lake,  Benzie  Co.,— L.  H.  Dewey;  Yanderbilt,  Otsego  Co. 

50«.    DANTHONIA,  DC.    Wild  Oat-Grass. 

♦1595.    D.  spicata,  Beauv.  Th. 

Sterile  soil.    Frequent. 

1596.  D.  intermedia,  Vasey. 
Keweenaw  Co.,— F. 

507.    BOUTEL.OUA,  Lagasca.    Muskit-Grass. 

1597.  B.  racemosa,  Laj?.    Grama  Grass 
Dry  plains.    S.  Mich.,-Wright  Cat.;  Macomb  Co.    Rare. 

508.    ELEUSIXE,  Gaertn.    Crab-Grass.    Yard-Grass. 

♦1598.    E.  Indica,  Gaertn.    Dog's-tail  or  Wire  Grass.  S.  A  C. 

Ionia  Co.;  South  Haven,— Bailey ;  8.  Mich.,— Wright  Cat.  Lifrequent. 

509.    TRIODIA,  R.  Br. 

1599.    T.  ciiprea,  Jaoq.    Tall  Red-top.  S.  E. 

S.  Mich.,-Wright's  Cat. 

510.    PHBAGMITES,  Trin.    Reed. 

♦1600.    P.  commuuiSy  Trin.  Th. 

Swamps.    Infrequent. 

511.    KCEL.ERIA,  Pers. 

*1601.    K.  cristata,  Pers.  Th. 

Dry  hills.    Frequent. 

512.    EATOXIA,  Raf. 

♦1602.    E.  obtusata,  Gray. 
.  8.  E..— Wright  Cat.;  Flint;  Hubbardston,  northward.    Bare. 
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*'l603.    E,  Pennsjivanfca,  Gray.  Th. 

Moist  woods.    Common. 

*16(H.    E.  Dudleyl,  Vasey. 

Hubbardston,— -Wheeler.    Kare. 

513.  .  ERAGROSTIS,  Beauv. 

*  1603.    E.  reptauB,  Neee. 
Qravelly  borders  of  streams.    Common. 

*1606.     E.  MAJOR,  HcM3t. 
Waste  places  and  gardens,— a  common  weed. 

1607.    E.  pujosAj  Beauv.  S. 

Grand  Rapid8,--Coleman*8  Cat. ;  Macomb  Co. 

♦1608.    E.  Frankii,  Meyer.  C.  AS. 

Roadsides  in  low  ground.    Habbardston;  Gratiot  Co.,  etc.;  Grand  Rapids.    Freqoent. 

1609.  E.  capillaris,  Neee. 

Coleman^s  Cat. ;  S.  Mich.,— Wright  Cat. ;  Ann  Arbor, -M.  W.  Harrington.    Rare. 

1610.  E,  pectinacea.  Gray.,  var.  spectabilis.  Gray.  C.  A  S. 
Dry  sandy  ground.    S.  Mich.,— Wright  Cat.    Reaches  its  northern  limits  at  Howard  City.  Infreqaent. 

614,    DIARRHEXA,  Raf. 

1611.  D.  Americaua,  Beauv.  S. 
S.  Mich.,— Wright  Cat. ;  Flint ;  Habbardston.    Reaches  its  northern  limits  in  Ionia  Co.    Rare. 

615.    DACTYLIS,  L.    Orchard  Grass. 

'I' 1612.    D.  glomerata,  I^ 
A  Taloable  grass  for  pastore  and  hay ;  becoming  naturalized. 

516.    PC  Ay  L.    Meadow-Grass.    Spear-Grass. 

*1613.    P.  ANNUA,  L.    Low  Spear-Grass.  '  Th. 

Low  grounds.    Common. 

*  1614.    P.  oompressa,  li.    Wire-Grass.    Blue-Grass.    English  Blue  Grasa 

Th. 
Dry  fields.    Nutritious  and  would  make  good  hay  if  it  could  be  grown  in  quantity.    Common. 

1615,  P.  alpina,  L.  U.  P. 

Isle  Royale,— C.  G.  Loring,  Jr.,  in  Gray*s  Manual;  Keweenaw  Co.,— F. 

1616.  P.    ueiiioralis,    L.  (Poa    caesia.     Smith    and   P.    caesia,  var. 

strietior.  Gray.) 
Throughout  N.  Mich.    Infrequent  except  in  the  Lake  Superior  regi  on. 

*1617.    P.  Herotina,  Ehrh.    False  Red-top.    Fowl  Meadow-Grass.       Th. 
Wet  meadows,  where  it  is  a  valuable  grass— sometimes  mistaken  for  Red-top,  Agroitis  vulgari$. 

*  1618.    P.  pratensis,  L.    Kentucky  Blue  Grass.    June  Grass.  Th. 

Pastures  and  meadows.     Our  most  valuable  pasture  grass;  not  of  much  value  for  hay.     Blossoms  in 
June. 

1619.    P.  TRiviALis,  L.    Roughish  Meadow-Grass. 
S.  Mich.,— Wright  Cat.;  Flint.    Sparingly  in  cultivation. 

*  1620.    P.  sylvestrls,  Gray.  C.  &  S. 
Low  woods.    S.  Mich.,— Winch.  Cat. ;  Flint;  Hubbardston.    Rare. 

♦1621.    P.  clebilis,  Torr.  Th. 

Hillsides.    S.  Mich,— Winch.   Cat.;  Macomb  Co.;  Hubbardston  to  N.  shore  of  Lake  Superior,— 
Macon  a.    Infrequent. 
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*  1622,    P.  al80cle8,  Gray.  L.  K 
Banks  of  brooks.    Flowering  early.    Flint;  Habbardston;  Inland,  Grand  Traverse  Co.  Infreqaent. 

1623.    P.  ilexuosa,  Muhl. 
Swamps.    Habbardston;  Constantine,— Wheeler;  Flint,— Dr.  Clark.    Rare. 

517.    GRAPHEPHORtJM,  Desv. 

*1624.    G.  melicoideum,   Desv,  Th. 

River  banks.  MaoombCo.;  Flint;  Habbardston;  Petoskey;  Grand  Detoar,  Upper  Michigan,— Prof. 
Porter.    RAre  south.    Abondant  at  Pic  River,— Maconn. 

1625.  var:    majiis.  Gray. 

Swamps.    Habbardston;  Washington,  Maoomb  Co.;  Montcabn  Co. 

518.    GLYCEBIA,  R  Br.    Manna-Grass. 

*1626.    G.  CUnacleusiSy  Trin.    Rattlesnake-Grass.  Th. 

Borders  of  marshes.    S.  W.,— Winch.  Cat.;  Flint;  I(»iia  Co.    Infreqaent. 

*1627.    G.  nervata,  Trin.  Th. 

Vary  variable.    Wo<^  and  wet  meadows. 

*  1628.    G.  pallida,  Trin.  S, 
Wet  places.   Constantine,— Wheeler;  Keweenaw  Co.,— P.    Rare. 

*  1629.    G.  grandis,  Watson.  ^  Th. 
Common. 

*1630.    G.  fluitans,  R  Br.  Th. 

Shallow  water.    Common. 

519.    FESTUCA,  L.     Pesoue-Gbass. 

♦1631.    F.  teuella,  Willd.  Th. 

Dry  groonds.    Infreqaent. 

♦1632.    F.  ovina,  L.    Sheep's  Fescue.  Th. 

Dry  gronnds.    Common. 

1633.  var.  duriuscula,  Koch.  Th. 

S.  Mich.,— Wright  Cat.;  Petoskey;  Keweenaw  Co.,— Robbins;  Isle  Royale,— GlUman.  Sparingly  in 
caltivation. 

♦1634.    F.  nutans,  Willd.  L.  P. 

Woods.    Frequent. 

*  1635.    F.  ELATiOB,  L.    Taller  or  Meadow  Fescue. 
Meadows.    Not  common. 

*  1636.  var.  fbatensis,  Gray.    Meadow  Fescue. 
Kalamazoo,— Tathill;  Habbardston.    Not  common. 

520,    BROMUS,  L.    Brome-Grass. 

♦1637.    B.  Kalmii,  Gray.    WUd  Chess. 

Dry  open  woods.  S.  E.,— Wright's  Cat.;  Flint;  Macomb  Co.;  Habbardston ;  northward  to  Qainnesec, 
— E.J.  Hm.    Infreqaent. 

♦1638.    B.  SECALiNus,  L.    Cheat  or  Chess.  Th. 

Fields.  Too  common  in  wheat  fields.  There  is  a  wide-spread  notion,  among  farmers,  that  wheat 
changes  or  degenerates  into  this  grass.  It  is  needless  to  say  that  it  is  whollv  withoat  foandaiion.  Often 
as  many  as  thirty  well-developed  stalks  grow  from  a  single  grain  in  rich  soil,  each  stalk  mataring  a  han- 
dred  grains  or  more.  It  is  perhaps  the  worst  intrader  in  oar  whsatfislds.  Tnis  grass  seldom  troables  the 
better  class  of  farmers. 


♦1639.    B.  ciliatus,  L, 

Moist  woods.    Very  variable. 

*1640.     B.  ASPER,  L. 
Gray^s  Manaal. 

80 


Th. 
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1641.  B.  brevlaristatus,  Thurb. 

First  collected  on  low  eand  dtmes  near  Bay  View,  in  Angnst,  1879,  by  C.  F.  Wheeler.  In  Jane,  1881, 
Prof.  Y.  M.  Spalding  also  collected  this  species  near  CharleToix.  The  farthest  station  east  known  for 
this  grass. 

521.    LOLIUM,  L.    Darnel. 

1642.  L.  PERENNE,  L.    Common  Darnel.    Ray-or  Rye-Qrass. 
Macomb  Co.,— Dr.  Cooley;  Ionia  Co.,  etc.    Scarcely  naturalized. 

164:^.    L,  TEMULENTUM,  L.    Bearded  Darnel. 
Scarcely  naturalized.    Flint ;  Macomb  Co.;  S.  Mich.,— Wright  Cat. 

522.    AGROPYRUM,  Gaertn. 

*  1644.    A.  repens,  Beauv.    Couch-Quitch-Quick-or  Quack-Qraas.        Th. 

ColtiTated  gronnds.  Varies  greatly.  Sometimes  grows  to  the  exclusion  of  eTerything  else,  and  is 
widespread  enoogh  to  be  considered  a  pest. 

1645.  A.    dasystachyum,  Vasey.  •  N.  &  U.  P. 
Common  at  Petoskey;  N.  W.,— Winch.  Cat.;  Oscoda  and  the  sandy  shores  of  the  great  lakes. 

1646.  A.  violaceuni,  Lange. 
Keweenaw  Peninsula,— Farwell;  Lake  Superior,— Porter. 

*  1647.    A.  caniuiiniy  R.  &  S.    Awned  Wheat-Grass.  Th. 
S.  Mich.,— Winch.  Cat. ;  Macomb  Co. ;  Hnbbardston ;  northward. 

523.    HORDEUM,  Tourn.    Barley. 
•*1648.    H.  jubatum,  L.    Squirrel-tail  Grass.  Th. 

Bands.    N.  shore  of  I<ake  Superior,— Agassiz ;  Sault  de  Ste.  Marie,— R.  Bell ;  Bay  City.    Infreanent. 

524.    EL.YMUS,  L.    Lyme-Grass.    Wild  Rye. 
*1649.    E.  Virgrlnlcus,  L.  Th. 

River  banks.    A  glaucous  form  occurs  on  the  banks  of  Cedar  River,  college  grounds.    Common. 

♦1650.    E.  CauadeiiHi.s,  £•.  Th. 

River  banks.    Common. 

*1651.  var.  g^laueifoliuH,  Gray. 

Ionia  Co. ;  Specimens  from  banks  of  Bed  Cedar  River,  Lansing,  measured  six  feet,  with  leaves 
one  inch  wide. 

♦1652.    E.  strlatU8,  Willd.  Th. 

S.  Mich.,— Wright  Cat.;  Flint;  Hubbardston;  northward  to  L.  Superior. 

var.  villosiiSy  Gray. 
Flint,-D.  Clark. 

1663.    E.  SibiricuSy  L.,  var.  Amerieanus,  Gray.  U.  P. 

Marquette,— Porter  in  Gray's  Manual;  Keweenaw  Co.,— F. 

1654.    E.  moUis,  Trin. 
Shores  of  the  Great  Lakes,— firay's  Manual;  north  shore  of  Lake  Superior,— Agaasiz. 

525.  ASPRELLA,  Willd. 

*1655.    A.  Hystrix,  Willd.    Bottle-bnish  Grass.  Th. 

Moist  woods.  A  variety  of  this  grass  is  found  in  one  locality  near  Hubbardston  with  smooth  and  very 
glaucous  culms,  leaves  rough,  hairy. 

CIX.    CONIFERS.    Pine  Family. 

526.  PINUS,  Tourn.    Pine. 

♦1656.    P.  Strobus,  L.    White  Pine.  Th. 

Hamburgh,  Livingston  Co.,  in  the  center  of  the  State  aud  northward.  Follows  the  shore  of  L. 
Michigan  to  the  Indiana  line.  Found  in  a  swamp  near  Constantine.  Usually  8  to  4  feet  in  diameter  and 
100  feet  high,  but  often  larger.  Furnishes  most  of  the  pine  lumber  of  commerce.  The  tallest  white  pine 
we  have  meatmrtd  was  134  feet,  and  the  largest  diameter,  scfint  6  feet.  Much  taller  and  larger  specimens  are 
reported  by  lumbermen. 
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1657.  P.  Banksiana,  Lambert.    Gray  or  Northern  Scrub  Pine.  Jack  Pine. 

In  the  western  part  of  the  State,  noticed  as  far  soath  as  Grand  Hayen.  Occurs  at  soath  end  of  LAke 
Michigan  in  Indiana;  **Sand  Pt.,  Satfinaw  Bay,  and  northward  along  the  shore  of  L.  Huron,  not  common/* 
—Winch.  Cat.  In  the  central  i>i^  of  the  State  this  pine  is  first  seen  in  the  northern  part  of  Clare  Co., 
where  it  is  common  in  groves  on  sandy  barrens.  Trees  sometimes  grow  50  to  70  feet  in  height  and  rarely 
have  been  measured  with  a  diameter  of  two  feet. 

1658.  P.  resinosa.  Ait.    Red  Pine.    Norway  Pine. 

Dry  woods.  First  noticed  in  Isabella  Co.,  in  center  of  the  L.  P. ;  yery  abundant  in  Clare  Co.,  and 
northward.  "  Frequent  on  low,  sandy  plains  in  O.  P.,  where  it  fcnms  orchard-like  groTee,'*— Whitney. 
Usually  100-110  feet  high.     On  the  east  side  of  the  State  extends  southward  to  Port  Huron,— C.  K.  Dodge. 

527.    PICEA,  Link.    Spruce. 

*1659.    P.  nifirra.  Link.    Black  Spruce.  Th, 

Frequent  northward,  and  occasional  south,— a  small  tree  in  sphagnous  swamps.  The  following  species 
is  more  common  northward. 

1660.    P.  alba.  Link.    White  Spruce.  N.  &  U.  P. 

From  Ludington  to  Alcona  Co.,— Dr.  Beal ;  Petoskey  and  northward.    Common. 

528.    TSUGA,  Carriftre.    Hemlock. 

*  166L    T,  Canadensis,  Carriftre.  Th.  except  S.  E. 

Orand  Ledge.  Barely  seen  south  of  latitude  48<*  except  west,  and  scarce  on  the  Huron  shore,  but  com- 
mon on  the  east  shore  of  L.  Michigan,  and  from  the  central  part  of  the  6tate  northward.  Yery  abundant 
and  of  great  size  in  Emmett  Co.    Bark  an  article  of  commerce,  used  for  tanning. 

529.    ABIES,  Link.    Fir. 

1662.    A.  balsamea.  Miller.    Balsam  or  Balm-of-Gilead  Fir.    N.  C.  &  U.  P. 
Frequent  in  the  northern  part  of  Clare  Co.;  abundant  at  Petoskey,  and  northward. 

530.    LARIX,  Toum.    Larch. 

♦1663.    L.  Americana,   Michx.     American  or  Black  Larch.     Tamarack. 
Hackmatack.  Th. 

Swamps.  A  slender  tree  southward,  but  sometimes  reaching  100  feet  in  height  northward,  where 
t  is  abundant. 

531.  THUYA,  Tourn.    Arbor  Vit^ 

1664.    T.  occideutalis,  L.    Arbor  Vitae.    White  Cedar.  Th. 

Very  common  northward.    Timber  very  durable,  much  used  for  fence  posts,  etc. 

532.  JUXIPERUS.  L.    Juniper. 

♦1665.    J.  communis,  L.    Common  Juniper.  Th. 

Occasional  throughout,  along  the  highest  grounds. 

1666.    J.  Sabina,  L.,  var.  prociimbens,  Pureh.  N.  &  U.  P. 

Abundant,  trailing  orer  low  sand  dunes  at  the  head  of  Little  Traverse  Bay;  Old  Mission,—W.  J.  Beal, 
.and  northward. 

*1667.    J.  Yirgriniana,  L.    Red  Cedar.    Savin.  Th. 

Bluffs  and  sterile  soil.    Throughout,  but  scarce. 

533.    TAXUS,  Tourn.    Yew. 

*1668.    T.  Canadensis,  Willd.    American  Yew.    Ground  Hemlock. 

Moist  woods  in  the  shade  of  evergreens.  Along  the  east  shore  of  Liake  Michigan  as  far  south  as  S. 
Haven,— Bailey;  Macomb  Co.,  where  it  is  rarely  found.    Common  northward. 

ex.    EQUISETACE^.    Horsetail  Family. 

534.    EQXJISETXJM,  L.  Horsetail.    Scouring  Rush. 

*1669.    E.  arvense,  L.    Common  Horsetail.  Th. 

Damp,  sandy  grounds.    Common. 

1670.  var.  campestre,  Milde. 


Keweenaw  Co.,— F. 
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*1671.    E.  prateiise,  Ehrh.  Th. 

Macomb  Co.;  Flint ;  to  Pine  Lake,  Emmet  GoM—Winch.  Cat.    Rare. 

*1672.    E.  sylvaticuiu,  L.  Th. 

Ann  Arbor,  rare.^Allmend.  Cat.;  Clinton  Co. ;  Montcsdm  Co.;  Flint  and  northward  where  it  is 
common. 

1673.  E.  pahLstre,  L.  U.  P. 

Lake  Horon  to  the  Arctic  sea,— (Hook.  Fl.) 

1674.  E.  littorale,  Ktlhlewein. 
New  Buffalo;  Oscoda;  Keweenaw  Co.,— F. 

*1675.    E.  limosum,  L.  Th. 

In  shallow  water.    Common. 

1676.  var.  polystachyum,  BrtLckner. 

Keweenaw  Co.,— Farwell. 

't'1677.    E.  hyemale,  L.    Scouring-Rush.    Shave-Graae.  Th. 

Wet  banks.    Common. 

1678.  E.  variegratum,  Schleicher.  Th. 

8.  E.,— Winch.  Cat.;  Hnbbardston;  Moir;  Blacomb  Co.;  Flint;  sand  dones  at  the  head  Of  Little 
Traverse  Bay;  Dmmmond's  I.,  etc.;  Port  Huron,— C.  K.  Dodge.    Infreqoent. 

1679.  E.  scirpoideSy  Michx.  Th. 
Macomb  Co.;  Flint;  Hnbbardston;  Petoskey ;  to  L.  Superior,— Whitney  Cat. 

CXI.    FILICES.    Febns. 

535.  POLYPODIUM,  L.    Polypody. 

*1680.    P.  vulgare,  L.  Th. 

Dry  banks  and  rocks.   Grand  Ledge,— Dr.  Beal;  Hnbbardston.  etc.    Barely  seen  in  L.  P.,  but  very 
common  in  U.  P. 

536.  ADIANTUM,  L.    Maidenhair. 

*168L    A.  pedatum,  L.  Th. 

Bich,  moist  woods.    One  of  our  most  beautiful  ferns.    Common. 

537.    PTEBISy  L.    Brake  or  Braoeen. 

*  1682.    P.  aquilina,  L.    Common  Brake.  Th. 

Thickets.    Common. 

538.    PELL^A,  Link.    Clipf-Brake. 

1683.  P.  grracili^,  Hook.  U.  P. 
Louse  la.,— Winch.  Cat. ;  Pictured  Rocks,— G.  H.  Hicks. 

1684.  P.  atropurpurea,  Link. 
Shaded  limestone  rocks.    N.  E.,— Winch.  Cat. 

539.    CRYPTOGRAMME,  R.  Brown.    Rock-Brake. 

1685.  C.  aerostlehoides,  R.  Br.  U.  P. 

Isle  Rojale,— Gray's  Manual;  Caribou  Island,— Porter. 

540.    WOODWARDIA.  Smith.    Chain-Fern. 


*1686.    W.  Vlrginlca,  Smith.  Th. 

ee.    Marquette  Co.,— Burt  MS.  Cat.:  Westyiile,  Montcalm  Co.;  Macomb  Co.;  Flint;  So.  Havenr 
ibbardston;  Ann  Arbor,— AUmend.  Cat. 

1687.    W.  augustifolia.  Smith. 

i  is  at  South  Haren,  where  it  was  detect 
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541.    ASPLENIUM,  L.    Spleenwort. 

1688.  A.  TrichOmanes,  L.  N.  &  U.  P. 
N.  R,— Winch  Cat.;  Keweenaw  Point;  Isle  Royale,— Porter.    Infreqnent. 

1689.  A.  ebeneum.  Ait, 

Allegan,— Miss  Joeie  A.  Williams.    Only  station  known  in  the  State. 

1690.  A.  Biita-iuuraria,  L. 

N.  E.,— Winch.  Cat. ;  Keweenaw  Co.,— F.    Rare. 

*1691.    A.  augrustifolium,  Miohx.  C.  &  S. 

Rich  woods.  8.  W.,— Wright  Cat.;  Ann  Arbor,  rare,— Allmendinger  Cat,;  Flint;  S.  Haven,— Bailey; 
Ionia  Co.    Infrequent. 

*ie92.    A.  thelypteroides,  Michx.  Th. 

Rich  woods.    Frequent.  « 

♦1693.    A.  Filix-foeiiiina,  Bernh.  Th.  • 

Moist  woods.    Exceedingly  variable.    Conunon. 

542.    CAMPTOSORUS,  Link.    Walking-Leap. 

1694.    €•  rhizophylluH,  Link. 

Keweenaw  Co.,— F.;  occors  in  N.  Ohio,  and  at  Owen  Sound,  Ont.     Reported  from  Alpena,— Prof .  V. 
M.  Spalding. 

543.    PHEGOPTERIS,  F^.    Beech  Fern. 

*1695.\P.  polypodloides,  F^e.  Th. 

Isle  Royale,— Dr.  A.  B.  Lyons ;  Keweenaw  Co.,— F.;  Frankfort;  Inla-id,  Grand  Traverse  Co.;  rocks, 
Qrand  Ledge.    Abundant  northward. 

♦1696.    P.  hexagonoptera,  F6e.  Th. 

Beech  woods.    Flint;  Hubbardston;  Ann  Arbor,- Allmendinger  Cat. ;  Keweenaw  Co.,— F.     Frequent. 

*1697.    P.  Dryopterls,  F^e.  Th. 

Open  woods.    Frequent  n.  of  lat.  43°,  especially  under  pines.  ' 

544.    ASPIDIUM,  Swartz.    Shield  Fern. 

*1698.    A.  Thelypteris,  Swartz.'  Th. 

Swamps.   Frequent. 

♦1699.    A.  Xoveboraeense,  Swartz.  L.  P. 

Swamps.     Ann  Arbor,— Allmendinger  Cat.;  Macomb  Co.;  Hubbardston;  Gore  Bay,   Manitoulin 
Island,— J.  Bell,  Canadian  Cat. 

1700.    A.  fragran.s,  Swartz.  U.  P. 

Creyices  of  shaded  cliffs.    Isle  Royale,  and  Keweenaw  Peninsula,— Dr.  Lyons. 

♦1701.    A.  spinulosuiiiy  Swartz,  Th. 

Shady  woods.    Flint;  Hubbardston;  L.  Superior,— D.  C.  Eaton,  Ferns  of  N.  A. 

*  1702.  var.  intermedium,  D.  C.  Eaton.  Th. 

Woods.    Common. 

1703.  var.  clilatatum.  Hook.  Th. 

Woods.      Ann  Arbor,- Allmendinger  Cat.;   Macomb  Co.;    Flint;   Hubbardston;   Petoekey,    and 
northward. 

1704.  A.  Boottiiy  Tuckertnan. 

Alder  thickets.    Hubbardston ;  Ann  Arbor,— Winch.  Cat.    Rare. 

♦1705.    A.  criHtatum,  Swartz.  Th. 

Swamps.    Frequent. 

*1706.  var.  Clintonianum,  Eaton.  Th. 

Ann  Arbor,— Allmendinger  Cat.;  Hubbardston.    Found  at  Lake  Nipigon,  Ont.,— Macoun.   Infrequent. 
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*  1707.    A.  Goldianum,  Hook.  .^  C.  «fe  S. 

MoUt  woods.    Flint;  Habbardston;  Owoeso,— 6.  H.  Hicks.    Rare. 

1708,    A.  Filix-mas,  Swartz.    Male-Fern.  U.  P. 

Rocky  woods.    Keweenaw  Peninsola,  Lake  Snperior,— Gray. 

♦1709.    A.  marginale,  Swartz.  Th. 

Hillsides  in  rich  woods.    S.  Havent— Bailey;  FUnt ;  Hnbbardston  and  northward.    Freqnent. 

♦1710.    A.  aerostichoideSy  Swartz.    Chrifltmas  Fern.  Th. 

Shady  hillsides.    Fronds  evergreen,  need  for  decoration.    Common. 

1711.  A.  liOnchitis,  Swartz.  U.  P. 
Woods.    Southern  shore  of  Lake  Saperior,~Prof .  Whitney. 

1712.  A.  aculeatum,  Swartz.,  var.  Braunii,  Koch.  U.  P. 
Ontonagon  Peninsula,— Eaton's  Ferns  of  N.  A. ;  Keweenaw  Co.,— F. 

545.    CYSTOPTERIS,  Bemh.    Bladder  Fern. 

*1713.    C.  bulbifera,  Bemh.  Th. 

Moist  shaded  hillsides.    Locally  freqnent. 

*17U.    C,  fragUiH,  Bemh.  Th. 

Woods  and  river  banks.    Ann  Arbor,— AUmend.  Cat.;  Flint;  Hnbbardston;   northward  to  Lake 
Superior,— Whitney. 

546.    ONOCLEA,  L. 

1715.    O.  sensibiliSy  L.    Sensitive  Fern.  Th. 

Wet  places.    Abundant. 

*1716.    O.  Struthiopteris,  Hoff.  Th. 

Alluvial  soil.    Infrequent, 

547.    WOODSIA,  R.  Br. 

1717.  W.  Ilvensis,  R.  Br.  N.  &  U.  P. 

N.  E.,— Winch.  Cat. ;  Lake  Superior,— Whitney  Cat. ;  Lower  Falls  of  the  Quinnesec,  -E.  J.  Hill, 

1718.  W.  hyperborea,  R.  Br.  U.  P. 

Keweenaw  Co.,— F. 

1719.  W.  obtusa,  Torr.  U.  P. 
Rocky  places.    Not  rare. 

1720.  W.  Oregana,  D.  C.  Eaton.  U.  P. 
Crevices  of  rocks  south  shore  of  Lake  Superior,— Dr.  Bobbins  in  Gray*s  Manual. 

548.    DICKSONIA,    L'Her. 

1721.  D.  pilosiuscula,  Willd.  N.  &  U.  P. 

Petoskey,  Emmet  Co.,— Winch.  Cat. ;  Keweenaw  Co.,— F. 

549.    OSMUNDA,  L.    Flowering  Fern, 

♦1722.    O.  regralis,  L.    Flowering  Fern.  Th. 

SwamiM.    Common. 

♦1723.    O.  Olaytouiana,  L.  Th. 

Moist  grounds.   Common. 

*1724.    O,  cinnamomea,  L.    Cinnamon  Fern. 
Swamps.    Common. 


[W.  GLABELLA,  R.  Br. 

Occurs  on  the  north  shore  of  Lake  Superior,  and  may  be  looked  for  in  otir  district.] 
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CXII.    OPHIOGLOSSACE^.    Addeb's-Tongub  Family. 

550.    BOTRYCHIUM,  Swartz.    Moonwort. 

1725.  B.  liunaria,  Swartz.  N.  &  U.  P. 

**Lake  Superior  (Leeqaereox)  and  sparingly  northward/^^Baton  in  Qnqr^s  Mannal ;  collected  in  1888 
at  HanisriUe  by  Dr.  W.  J.  Beai.    Rare. 

1726.  B.  simplex,  Hitchcock.  N.  &  U.  P. 

Hillsides.    Westward  to  Lake  Superior,  D.  C.  Eaton.  Ferns  of  N.  Am. ;  near  Osooda  in  1888— the  only 
station  known  in  the  lower  peninsola.    Rare. 

1727.  B.  lanceolatuni,  Angstroem.  U.  P. 
Damp,  mossy  places.    Lake  Saperior,— H.  QiUman. 

1728.  B.  matricariaBfolium,  Braun.  U.P. 
Dark,  wet  woods.    Lake  Saperior,~D.  C.  Eaton,  Keweenaw  Go.,— F. 

*  1729.    B.  tematum,  Swartz,  var.  intermediam,  D.  C.  Eaton. 

Frequent. 

♦1730.  var.  obliquum,  Milde. 

Pastures  and  meadows.    FortOratiot  and  S.  Mich.,  —  Winch.  Gat.;  Flint;  S.  HaTsn,— Bailey;  Ann 
Arbor,— Allmendinger  C^t.;  Oratiot  Co.    Infrequent. 

1731.  var.  dissectum,  Milde. 

South  Haven,  Bailey;  Detroit,~Foerste. 

♦1732.    B.  Yirginianuin,  Swartz.  Th. 

Rich  woods.    Variable.    Common. 

551.    OPHIOGLOSSUM,  L.    Adder's  Tongue. 

1733.  O.  vulgatum,  L.  U.  P. 

Keweenaw  Co.,— F.    Rare. 

CXIII.    LYCOPODIACE^.    Club-Moss  Family. 

552.    LYCOPODIUM,  L.    Club-Moss. 

1734.  li.  Selagro,  L.  U.  P. 
Lake  Superior,— Oray*s  Manual;  Keweenaw  Co.,— F.    Infrequent.* 

♦1735.    li.  luciduluniy  Michx.  Th. 

Moist  woods.    Frequent. 

1736.  li,  inundatuniy  L.  Th. 

Drummond*s  I.,  Willow  river,  Huron  Co.,  Sugar  Is.,— Winch.  Cat. ;  Keweenaw  Go.,— F. 

1737.  L.  annotinum,  L.  N.  «fe  U.  P. 
Woods.    Petoskey  to  Lake  Superior.    Common. 

♦1738.    L,  obscurum,  L.  Th. 

Moist  woods.    Common. 

1739.  var.  deudroideuniy  D.  C.  Eaton. 

Macomb  Co.,— Cooley;  Keweenaw  Co.,— F.;  Oscoda. 

4 

♦1740.    li.  clavatum,  L.    Common  Club-Moss.  Th. 

Dry  woods.    Common. 

*1741.    li.  complanatum,  L.    Ground-Pine.  Th. 

Bangor,  Van  Burren  Co.,— Bailey ;  shore  of  Pine  Lake;  Woodward  lake,  Ionia  Co.;  Flint;  Macomb  Co.; 
Stanton,  and  northward.  j 
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1742.  var.  Chamaecyparissus,  D.  C.  Eaton. 
Tp.  of  Arthor,  Clare  Ck).»  May  15, 1849,--G.  H.  Cannon. 

CXIV.    SELaGINELLAGE^. 

553.    SELAGINEL.L.A,  Beauv. 

1743.  S.  spinosa,  Beauv.  U.  P. 
Isle  Royale,  Dr.  A.  B.  Lyons. 

*1744.    S.  rupestris.  Spring.  Th. 

Flint:  Woodward  Lake;  rare  in  L.  P.,  but  common  in  U.  P.,  Park  Lake,  Clinton  Co.,— C.  F.  Wheeler 
Osooda;  Grayling;  Harrison,— Dr.  Beal. 

♦1745.    S.  apus.  Spring.  Th. 

Ann  Arbor,— Allmendinger  Cat. ;  Hnbbards'/On;  Grand  Ledge,  1891,— C.  F.  Wheeler.    Lifreqaent. 

554.    ISOETES,  L. 

1746.    I.  echinospora,   Dur.,  var.  Braunii,  Engelm. 

Gray*s  Mannal. 


[I.  LAOusTRis,  li.  Quillwort. 

River  St*  Marie  at  the  head  of  the  canal,— Macoon.] 
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Abele eO!t 

Abies 635 

Abatilon .M8 

Acacia,  Three-thomed 555 

Acalypha 600 

acanthackx 591 

Acanthus  Familt 591 

Acer 550 

Aceratee 588 

Achillea 575 

Acnida 595 

Aooras 614 

Actiea 589 

AcUnomeris 574 

Adam-and-Eve 606 

Adenocanlon 572 

Adder'fr.Month 605 

Tongae 639 

AdDEB'S-ToNOTTE   FAMIIiT..  689 

Adder VTongue,  Yellow 610 

Adiantum 636 

Adlnmia... 541 

^ecalos 550 

Agasaiz,  Lotds,  Catalogae  of  477 

Agrimonia 558 

Agrimony 558 

Small-flowered ...  558 

Agropymm 684 

Agrbetis 630 

Alder  602 

Black 549 

Green  or  Mountain  ...  602 

Smooth 602 

Speckled  or  Hoary....  602 

Aletris 608 

Alfalfa 558 

Alisma... 615 

AUSMAOKX 615 

Alllnm 609 

Allapice,  Wild. 598 

Almendinger.   Miae    E.   C, 

regarding  flora 477 

AlnuB - 602 

AlopecaruB 629 

Alum-root 560 

Alyeeum 542 

Amabantaoeb 595 

Amaranttu. 595 

Amaranth  Family 595 

Amarantns 595 

Amabtllidaoejb 606 

Amabtllis  Family 606 

Ambroeia 573 

Amelanchier 559 

Ammophila 631 

Amorpna 558 

AmpelopBifl 550 

Amphicarpaea 555 

Anacardiacks 551 

Anagallis 582 

Anaphalis. 572 

Andromeda 580 

Andropogon 628 

Anemone 587 

Long-fruited 587 

Wood.. 587 

Anemonella 538 

Angelica 568 

81 
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Antennaria 572 

Anthozanthum 628 

Anychia 595 

Apera 630 

Aphyllon 590 

Apioe : 5.W 

Aplectmm 606 

Apooynaoex !i83 

Apocynum 583 

Apple * 558 

American  Crab 558 

CultlTated  ...• 559 

May 540 

of  Fern 587 

Thorn 587 

April  flowers 506 

Aquatic  plants 505 

Aquilegia 539 

Arabis 542 

Abaokjb 614 

Aralia 565 

Abaliaoks 565 

Arbor  day 532 

Vitee 635 

Arbutus,  Trailing 580 

Arctium 576 

Arctostaphylos 480 

Arenaria 545 

Arethusa 607 

Arisfema 614 

Aristolochia .«. 598 

Abibtoloohiaceje 598 

Anstida 629 

Arnica 576 

Arrhenatherum 681 

Arrow-heed 615 

wood 566 

Artemisia 575 

Artichoke,  Jerusalem....'...  574 

Arum,  Arrow 614 

Dragon 614 

Arum  Family 614 

Arum,  Water 614 

Asarabacca 598 

Asarum •  598 

A8CLEPIADA0EX 583 

Asolepias 583 

iVsh !i82 

American  Mountain 558 

Black 588 

Blue 582 

Green 582 

Northern  Prickly 549 

Prickly 549 

Red !«2 

White 582 

Asparagus 610 

Aspen 605 

American 605 

Large-toothed 605 

Asphodel,  False 611 

Aspidium 637 

Asplenium 6.^ 

Aster 570 

azureus 571 

cordifolius 571 

corymboeus 570 

diCtusus 571 
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puniceus 571 

Srittifolius 571 

icifolius 571 

sericens 570 

Tradeecanti 571 

umbellatus 571 

undulatus 571 

yimineuB 571 

Astragalus 558 

Atriplex 596 

Autumn  flowers 508 

foliage,  brown 498 

colors  of  ..  498 

crimson...  499 

green 498 

orange 499 

red 499 

scarlet 499 

yellow.'....  499 

Avena 681 

Avens 557 

Purple 557 

Water 557 

Bailey,  L  H.,Jr.,  Carioee  of 

Keweenaw  Penin 478 

Bailey.  L.  H.,  jr.,  plants  at 

South  Haven 477,  478 

Balm,  Horse 592 

Balsam...: 549 

apple.  WUd 563 

Baneberry 539 

Red 589 

White 639 

Bat[<ii!^in. , 552 

Bjirl-mrpn.- „  543 

Bjirb^ro'  ,.. - -  R40 

B.^  JIB  E 11  It Y  F AMTL Y - 540 

BiidAj , 634 

Barrel «i,  timber  for... ...  512 

B&rtocii& ,,.  584 

BQc^kets,  timber  for 512 

B«irt»wf>od.„. .  548 

Bjiyberry  ..,_ 60L 

Bf*aJ,  W.  J.y  mB,\iiborof  this 

^ork 47* 

BeflU  W.  J„  FJorftof  wndy 

^line  TjlaiiiB..,  ,._.  478"- 

Bfal,  W.  J.,  Llftt  of  tr«o«  and 

f,hra\m..  ..__..._,...„....  478 

Bc^an.  Sacr&U „  54Q» 

Wild , ,,...  555 

Bearberry 580 

Beardslee,    H.  C,  List    of 

Cheboygan  plants 479> 

Beard-ton^e 588 

Beaver-Poison 564 
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Bedetraw 568 

Northern 568 

RooRh 668 

Small 568 

Sweet-scented 568 

Bee-Balm 598 

Beech 608 

American 608 

Bine  or  Water 602 

Beech-drops,  False 581 

Beeplants 518 

Beggar's  Lice 585 

Beggar^tlcks,  Common 574 

Swamp 574 

Bellflower 579 

\              Marsh 579 

Tall 579 

Bellwort 610 

Benjamin-bosh 598 

Bkrbkbidaoks 540 

Berberis 540 

Bergamot 598 

Berry,  Pigeon 596 

Berola 564 

Betony,  Wood 590 

Betola 601 

BibUography 477 

Bidens 574 

Bilberry.  Bog 679 

Bindweed 586 

Black 596 

Hedge 586 

Birch 601 

Black 801 

Cherry 601 

Dwarf 602 

Low 602 

Paper  orCaaoe 602 

White 602 

Yellow  or  Gray 602 

Bishop's  Cap 659 

Bitter-nut 601 

Bittersweet 587 

Climbing    or 

Shnibby 650 

Bitter-weed 573 

Birthroot 611 

Birthwort 598 

BiBTHWOBT  FAMILT 598 

31ackber^,     Common     or 

High 556 

Blackberry.  Low 566 

Banning  Swamp  656 

Bladder-nat 651 

Bladdkbwobt  Familt 501 

Bladderwort,  Smaller 691 

Blazing-Star 611 

Blephilia 608 

Blite,  Strawberry 596 

Blood-root 641 

Bloodwobt  Family 808 

Blaeberry 1 579 

Dwarf 679 

Low 579 

Swamp 679 

Blue  Bells 585 

Blae  Grass,  EngUsh 682 

Kentucky 532 

Blue-hearts 689 

Bluets 567 

Blue-weed 586 

Boats,  timber  for 512 

Boehroeria 600 

Bog  plants 508 

Boneeet 569 

BOBAOE  FAMIIiT 585 

BOBBAGINACKX 585 

Botanic    garden,    how    to 

make  one 495 

Botanic  garden,  lessons  to 

leamfrom 496 

Botany  in  the  school 531 

teaching 638 

Botrychiam 689 

Bouncing  Bet 545 
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Box-Elder 551 

Boxes,  timber  for.^ 612 

Brachyelytrum 829 

Bracken 636 

Brake 686 

CUflf 686 

Rock 636 

Bramble 556 

Brasenia 540 

Brassica 543 

Brilliant  twigs 500 

Bromus 638 

Bronze-leaved  evergreens ...  502 

Brooklime,  American 689 

Bboom-bapb  Family 690 

Broom-rape.  Naked 690 

Brook-weed 682 

Brunella 694 

Buchnera 689 

Buckbean 584 

Buckeye,  Ohio 650 

Buckthorn 550 

BucKTHOBN  Family 550 

BuoKWHKAT  Family 696 

Buckwheat.  Climbing,  False  698 

Bugbane 589 

Bugle-weed...'. 592 

Bugloss.  Viper's 588 

Rug-seed 596 

Bulrush 619 

Bunch-berry 565 

Burdock 576 

Burnet,  Canadian 568 

Burning-Bush 650 

Bnrt ,  W  *  A* .  Catalogue  of . . .  477 

Bti*ti.  Simwhorry 650 

Butter  umiEgKt* 688 

ButU-rctjp. 588 

Btjtterflj-wised 588 

BMttBrnTjr....... 621 

But  tt^r- weed 571 

Bnttifrwort 591 

Btitton-biiwh  . ,     667 

B«ittnDwood  .___ 601 

Ciibhii«e.  Skunk 614 

Cacfllia......_ 676 

CactackjIs 563 
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Civkilo.... 476 

CfiSaraaffTOfltlB 680 

Ciilmtiiutba„.... 598 

('4i]iimint ..      508 

CiilumaH 614 

OUm. 614 

CiLllitrichm 581 
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CiLltlm 539 

Cnh'pflfv 606 
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Ci             (JMtern 609 

O             i 512 
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Cappabidaoks 544 

CAPBIFOLIAOEiB 566 
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Caraway 564 

Cardamine 541 
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Carex 620 
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alpina 621 
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foflOA 882 
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retrorsa 621 
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rosea 626 
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Schweinitzii 621 

scirpoidea 624 

scoparia 626 
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tenella.. 625 

tenaiflora 626 

teretinfloala 625 

tetanica 624 

triboloides 628 

trioepe 622 

trichocarpa 621 

trisperma 626 

Taokermani 621 

ambellata- 624 

utrloulata 621 

varia 624 

Tiresoens 622 

▼alpinoidea 625 

Wmdenovii 624 

Carnation 545 

Carpet-weed 568 

Carpinns   602 

Carp  ponds,  plants  for 519 

Carrion-Flower 509 

Carrot 563 

Caroni 564 

Carya 601 

Cabtophtllaoxa 595 

CaSHXW  FAMIIiT 551 

Cassandra 580 

Cassia. 556 

Castanee 608 

Castilleia.., 590 

Cat-brier 609 

Catohfly 545 

Nifffat-flowering 545 

Sweet-William 545 

Sleepy 545 

CattfQt 558 

Cat-Mint 593 

Catnip 593 

Cat-taU... 613 

Cat-tail  Familt 618 

Caalophyilum 540 

CeaAothns 550 
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White 635 

Celandine 541 

Cblastbaokx 550 

Celastms 560 

Celtis 600 

Cenchms 628 

Centaary 583 

Cephalanthas 567 

Cerastinm 546 

CXBATOPHTLLACKS 605 

Ceratophyllnm 605 

Cercis 555 

Cbaprophyllmn 564 

Chamnlirium 611 

Chamomile,  Wild 575 

Charlock,  English 543 

Cheat 688 

Chelone 588 

Chelidoninm 541 

Chznopodiaoue 596 

Chenopodiom 595 

Cherry,  Black 556 

Choke 556 

Dwarf 555 

Ground 587 

Red 555 

Sand 555 

Chees,  Wild 688 

Chestnut.. 603 

Chickweed 546 

Field 546 

Forked 595 

Indian 568 

Larger  Moose-ear  546 

Moose-ear 546 

Chicory 577 

Chimaphila 581 

Chinqoapin,  Water 540 

Chiogenee 580 

Choke-berry 558 

Chrysanthemom 675 

Chrysoe]p3eniam...II.1 550 

Cicboriam 577 


Page. 

Cicuta Mi 

Cimiolfnga 539 

Cinqae-foil 557 

Common 558 

Shmbby 557 

SUvery....: 557 

Three-toothed. ..  557 

Cinna 630 

Circaea 563 

Cistaokx 544 

Cladinm., 620 

Claytonia 597 

Clearweed 600 

Cleavers 568 

Clematis 537 

Climate 484 

Climbing  plants: 

climbing  by  prickles 501 

leaf  climbers 501 

rootdimbers 501 

twiners 501 

tendril  climbers 501 

Clintonia 610 

Clotbur 573 

Clover 552 

Alsike 552 

Bosh.. 554 

Low  Hop 552 

Mammoth 552 

Rabbit-foot  or  Stone  552 

Red ...  552 

Banning  Buffalo 552 

Sweet 552 

White.- 552 

Yellow  or  Hop 552 

Zigzag 552 

Club-Moss 639 

CLT7B-M068  FaMELT 639 

Cnicus 576 

Cockle 545 

Cocklebur 578 

Coffee-tree,  Kentucky 555 

Cohosh 539 

Black 539 

Blue 540 

Coleman,  N.,  Catalogue  of..  577 

CoUc-root 608 

CoUinsia - 588 

Coilinsonia 592 

Colors  of  autumn  foliage  ...  498 

Coltsfoot 575 

Sweet 576 

Columbine 589 

Columbo,  American 584 

Comandra 599 

Comfrey 586 

Wild : 585 

Commelina 612 

COMMZLINAOKX 612 

Comparison    of    trees     of 
Michigan  with    those  of 

other  countries 487 

Compass-Plant 572 

COMPOSITJS 568 

found    on   pine 

plains 490 

COMPOSITB  FAKILT 568 

Cone-flower 578 

Purple 573 

CoNinBA 634 

Conioselinum- 563 

Conium 564 

Conopholis 590 

Contents 475 

CONTOLVULACIJB 586 

Convolvulus 586 

CONVOL vuiiUS  Family 586 

Cooley.  D.,  Catalogue  of....  477 

Coptis 539 

Coral-berry 567 

Corallorhiza 606 

Coral-root 606 

Cockle,  Com 545 

Cord-Orass,  Freeh-water 627 

Coreopsis 674 

TaU 574 

Corispermum 596 
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COBNACKiB 535 

Cornel 536 

Dwarf 535 

Panicied 538 

Silky 535 

Corn  Salad 588 

Comus 535 

Corpse-plant 581 

Corydalls 531 

Golden 531 

Pale 581 

Corylus 602 

Cotton-wood 605 

Cowbane,  Spotted 564 

Cowberry !i80 

Cowslip 581 

American 581 

Virginian 585 

Cow-Wheat 590 

Crab-grass 627 

Cranberry. --*. 579 

I^arge  or  American  580 

Mountain 580 

SmaU 580 

Cranberry-tree.'. 566 

CranesbiU 548 

WUd 548 

Cbassttlaoub 560 

CratoBgus 559 

Creeper.  Virginian 550 

Cress,  Bitter 541 

Lake 542 

Marsh 542 

Bock 542 

SmallBitter 542 

Spring 541 

True  Water 542 

Water 542 

Winter 543 

Crowfoot 589 

CBOwrooT  Familt 537 

Crowfoot,  Bristly 538 

Common    White 

Water 588 

Cursed 588 

Early 588 

Hooked 538 

Sea-side 588 

Small-flowered..  538 

Stiff  Water 538 

YeUow  Water....  588 

Cbowbbbbt  Familt 605 

Crowberry,  Black 606 

Cbuoiferx 531 

Cryptogramme 636 

CiTptot»nia 564 

Cuckoo  Flower 542 

Cucumber-root,  Indian 611 

CUCUBBITAOEiB 563 

Cudweed 672 

Low 572 

Purplish 572 

CulverVroot 569 

Cup,  Huntsman^B 540 

Plant .573 

CUPUIilFEBX 601 

Currant 560 

Fetid 560 

Indian 547 

Red 540 

WUd  Black 540 

CiiBCQta.. 586 

Cnt-ffrsAB^  Kice 628 

CKloioma 595 

Cynojjio8«tim  . .  _ 585 

C\i'KBA<TEflC 617 

(vyperufl ^ 6l7 

CypfiptjiliiiTo.....-.'. 608 

C3'st<rpt«rift„_,_ 688 

Diietyli«_ 682 

Daiay.  Oz'^yie  ..,, 575 

White...... 575 

DaJibanla 556 

Dafldt*Itoti 578 

Dwarf 577 

Fall .'..  577 

Danthonia 581 
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Darnel 634 

Datura R87 

Daacos 563 

Davis,  C  Am  Herbarium  of.  578 

Day-flower 612 

Decodon 662 

Dentaria 541 

Deechampeia 681 

Desmodlom 558 

DerUVbit 611 

Dewberry 556 

Dewey,     L.    H.,     list     of 

Tecnmeeh  plants 479 

Dianthera 591 

Dianthue 545 

Diarrhena 682 

Dicentra 541 

Dicksonia 638 

DioBoorea 609 

DiOSOOBXAOXJB 609 

DiPSAOKX 568 

DipsacoB 568 

Dirca 599 

Distribation  of  plants 484 

Dock _ 596 

Bitter 598 

Curled 596 

Narrow 596 

Pale 596 

Patience 596 

Prairie 572 

Swamp - 596 

Spatter 540 

White 596 

Dockmaokie 566 

Dodder 588 

Dodecatheon 581 

Dodge,  C.  Km  list  of  Port 

Huron  plants 479 

Dogbane 588 

DooBANE  Familt 583 

DOOWOOD  FAMIIiT 565 

Dogwood,  Flowering 566 

PoiBon.. 651 

Ronnd-leaTed 565 

Draba 542 

Dracooephalnm 598 

Dragon-head,  False 594 

Dragon-root 614 

Drifting  sand,  plants  to  hold  518 

Drosera 561 

DBO8KSA02B 561 

DuckVmeat 614 

Duckweed 614 

DuoEWKVD  Famely - 614 

Dulichium 618 

Dutchman's  Breeches 541 

Estonia 681 

Echinacea 578 

Echinocystis 568 

Echinodorus 615 

Echinospermnm 585 

Echium 586 

Eglantine 558 

EUEAGMAOXJB 599 

Elder 566 

Marsh 578 

Red-berried 566 

WUd 595 

Elecampane 572 

Eleocharis 618 

Eleusine 631 

Elm 600 

American 600 

Cork 600 

Red 600 

Rock 600 

SUppery 600 

Elodea 605 

Elodes 547 

Elymns 684 

Bmpetbaoub 605 

Empetrum 615" 

Epigiea 580 

Epilobium 562 

Epiphegus 590 

Equibktaoes 585 
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Equisetom 635 

Eragrostis 682 

Erechtites 576 

Erioaoks 579 

Erioace»,  found    on    pine 

plains 490 

Erigenia 565 

Erigeron 571 

EbiooaitIiEJB 617 

Eriocaulon 617 

Eriophorum 619 

Erodinm 549 

Eryngium 865 

Eryngo 681 

Erysimum 548 

Erythraea 583 

Erythronium 610 

Euonymus 550 

Eupatorium 569 

Euphorbia 599 

EUPHOBBIAGBiB 599 

Euphrasia 590 

European  plants  becoming 

naturaliiBed .  627 

Eyxmino  Pbzmbosk  Familt  562 

Evergreens,  small 502 

Eyerlasting,  Pearly 572 

Eyebright 590 

Fagopyrum 598 

Fagus 603 

Families  of  plants  not  rep- 
resented on  the  pineplains  490 
Farm  implements.   Timber 

for 512 

Farwell,  O.  A.,  List  of  plants 

of 479 

Fennel-flower 589 

Fern 686 

Beech 687 

Bladder 638 

Chain 686 

Christmas 638 

Cinnamon 638 

Flowerinfi[ 688 

Ferns  for  cultivation,  Lists 

of 506 

Male 638 

Sensitive 688 

Shield 687 

Fescue,  Meadow 683 

Taller 688 

Sheep's 633 

Festuca 638 

Fever-bush 598 

Fever-wort 566 

FiooiDKS 563 

Fig,  Indian 668 

FiawoBT  FAMIIiT 588 

Figwort 588 

rilbert 602 

FiLiOBS 686 

Fimbristylis 618 

Finger-Orass 627 

Fir 635 

BalmofOUead 685 

Balsam 635 

Fireweed 576 

Firewood,  best  trees  for 511 

Fish  ponds,  plants  for 519 

Five-Pinger.... 558 

Marsh 557 

Flag.  Blue 608 

Catptail 613 

Sweet 614 

Flax 548 

False 542 

Flax  FAMHiT 548 

Fleabane,  Common 572 

Daisy 572 

Floating  Heart 584 

Floerkea 549 

Flora,  eastern  and  western 

sides  contrasted 491 

Floraof  Pine  Plains 489 

Flower-de-Luce 608 

Flowers  in  April 506 

May 508 
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shrubs  noted  for  499 
summer  and  au- 
tumn   50ft 

trees  noted  for..  499 
FcBTSte,  A.  Fm  Plants  of  Belle 

Isle 478 

Foff-fruit 592 

FoBage,  Autumn 497 

Green  in  autumn..  498 

Forage  plants 506 

Forget-me-not 586 

Foster,  J.  W.,  Catalogue  of.  477 

Foxglove,  Downy  Fstee 589 

Smooth  False....  589 

Foxtail 628 

Floating 680 

Meadow 62» 

Fragaria 557 

Frasera 584 

Fraxinus 582 

Fringed-Orchis,  Ragged....  9» 

Fboo's  Bit  Familt W^ 

Frostrweed 544 

Fruit  trees  and  shrubs  noted 

for  beautiful 500 

Fruits,  wild 506 

for  improving.  513 

Fnir^ma  ...,- -, 620 

FtMAitlACX^E....— 541 

FiTMiTonY"  Famlt 541 

Fnrnimry^  Climbing 541 

Frmgi^  pfUAsJtic 529 

Furn  i  cnjv,  best  Urn  bet  for. .  511 

Gal.^»ri!iifi.  .*.,„,. 504 

Qi\h\  Sweet.. _,_.^.^ 601 

G:LlmKaIe 617 

GhiJmm.... ._.^ 568 

Oitrdt'ii  (iTid  For f Jit  on  road- 
hide  planting.... 494 

Ghmli^n,  Plimtin^  a  wild  one  495 

Gurd^t.-..  _,_.„_ 596 

Garlic. „.  ..._.„, 609 

Wild 609 

Gjtrfi^lJ,    Hon.    C'*    W..  On 
cutting  out.   the  roadside 

trees 494 

Gaultheria 580 

Gaura Mii 

Gaylussaoia 579 

Gkntianaoks 583 

Gentian  Familt 584 

Gentian 58t 

Qoeed 584 

Ringed 584 

Horse 506 

Snidler  Fringed...  584 

Soapwort 584 

Spurred 584 

Gkbaniackas 548 

Geranium 548 

GxBAKitic  Familt 548 

Geranium,  Feather 596 

Gerardia 589 

-Purple 590 

Slender ...  890 

Germander 592 

American 592 

Geum 557 

Gillenia 55ft 

Gill-ovep4he-Ground 59S 

Ginger.  Wild 568 

Ginsbnp  Familt 565 

Ginseng. 565 

Dwarf 565 

Glaucous  plants 501 

Gleditschfi !S5 

Glyoeria 683 

Gnaphalium 57;2 

Goat's-beard 577 

Golden-rod 560 

Goldthread 539 

Three-leaved 599 

Good-King-Henry 595 

Goodyera. QQS 

Gooseberry 960 

Missouri 50& 
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P&ge. 
Qooeeherry— Continued. 

Swamp 560 

O008XF00T  Family 505 

Gooaefoot 505 

Maple-leaved 505 

Oalc-leaTed 505 

OouBD  Family ,  6d3 

Obamines 627 

Grand  River  Valley,  north- 
em  and  sonthem  plants  in  402 

Grape 550 

Summer 550 

Chraphephomm 638 

GBA88  Family 627 

Grass,  Arrow 615 

Barnyard 628 

Beard 628 

Bent 680 

Black 612 

Blue 632 

Blae-eyed 608 

Blae-Joint 630 

Bottle , 628 

Bottle-brash 694 

Bristly-Foxtail 628 

Brome 688 

Brown  Bent 630 

Bar 628 

Canary 628 

i^t's-tail 620 

Cotton 610 

Couch 684 

Crab 631 

Dog»stail ,631 

Drop-seed ^ 

Bel 61)5 

Bngliah  Blue 032 

Feather 620 

Fescue 638 

Fiorin 680 

Fowl  Meadow 682 

Foxtail 620 

Goose 568 

Grama 681 

Hair 631 

Holy 628 

Hungarian 628 

Indian 628 

June 682 

Lyme 684 

Manna 6:C 

Marsh -. 627 

Meadow 632 

Millet 620 

Muskit 631 

Oat 681 

Old-witch 627 

Orchard- 632 

Panic 627 

of  Parnassus 580 

Pigeon 628 

Porcupine 620 

Quack 684 

Quick 684 

Quitch 634 

Kattlesnake 633 

Ray 634 

RedTop 630 

Reed 680 

Reed  Canary 628 

Rush 680 

Rye 684 

Sand-Reed 631 

Scorpion 588 

Shave 686 

Spear 632 

Squirrel-tail 634 

Star 608 

Tape 605 

Thm 680 

Triple-awned 629 

Umbralla 620 

White 628 

WhiUow 532 

Wire 632 

Wood 632 

Reed 630 


Fkge. 

Gra88,Yard 631 

Yellow^yed 612 

Gratiola 589 

Gray,  Dr.  Asa,  on  causes  for 

distribution  of  trees 488 

Gngr,  Dr.  Asa,  on  improying 

wild  fraits  and  nuts 514 

Greenbrier 609 

Common 600 

Gromwell 586 

Com 586 

False., 586 

Ground-nut 565 

Gronndiw?il__ ,. 576 

Gruve,  pLaatiikg  oae  404 

GjiiinocladiM  ^^ .. 555 

Habenaria , 607 

HiickbeiT*y  .._.... 600 

H^MODORACKa  ,,_ 608 

Huioma 584 

Haloraqem  ..„,_, 561 

HA^Auir]:ji»)CA 561 

Hainatnelis., ^ 561 

Hiirbiti*<et-of-8pnog. 565 

Hfirobell  ,.,,._...  _ 570 

HarriiMfton^  M.  W.,   Herba- 
rium of 478 

Haw,  Black 566 

Hwkbit 577 

Hawkweed 577 

A                  Long-bearded ...  577 

Hawthorn 550 

Hazel-nut 602 

Beaked 602 

Wild 602 

Ht^l-ttU 504 

Hiiart'fi^^ML^ic 545 

Hkath  Famit.y 570 

H^'tii^oma.. 503 

H<>i«oboK-ffnv!« 628 

Hit4^iiioiTi 575 

Ht.^lUnthemqm 544 

Hi'lianthus 578 

Hr^lioppiB 573 

Hfiiin^rocalllfl  ,_. 600 

Hh^iiiiefirfjliri ._... . ...  620 

H«*ii]look  635 

Ground 685 

Parsley. 563 

Poison 564 

Water 564 

Hemp 600 

Indian 588 

Henbane 587 

Black 587 

Hepatica 587 

Heracleum ,,,,.,.,,.._  563 

Herbaria  con  suited.........  478 

Herbarium  uf  Alma  Col  lege, 
made  by    iK  J.    St il well 

and  C.A.Dai' ia.,„ 478 

Herbarium  of  Geo.  L.  Ames.  478 

W.J.  BeaJ  ...  470 

Dr,  D,*;Jiirk..  478 
Misd  Hary  H. 

Clisu-k. ...._.  478 
G.     F.     (^>m^ 

stock  479 

Dr.  D.  Cooley  478 
C.  A.  Davis...  478 
M.    W.    Har- 
rington   478 

G.  H.  Hicks..  478 
Dr.  D.  Hough- 
ton   478 

Geo.  D.  Sonee  478 
State  Univer- 
sity noticed  478 
F.  E.  Wood..  478 

Herb  Robert 548 

Herd's-Grass - 629 

Heeperis 548 

Heteranthera 611 

Heuchera 560 

Hyssop,  Hedge 580 

Hibiscus 548 

ftlcks,  G.  H.,  Herbarium  of  47d 
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Hickory 601 

Broom 601 

Shag-bark 601 

Swamp 601 

White-heart 601 

Hiemcimn  _..^. 577 

Hiprochloe. .....,._ ,.,,..  528 

Highwater-nehnih.  __._.......  578 

Hill,     E.     J.,      plants      of 

Mflnominee  re^oa........  478 

HiU,   E.  J.,  FJora  of  lake 

Superior  reff ion. 478 

HiLLflidm,  planti  to  hoM.,..  518 

HipptirJH..... ^.. 561 

Hfjtf-weed 573 

HoLLV  FAanLY. ............  540 

HoUy 540 

Mountain 540 

HONKYSUOKLB  FAMILY 566 

Honeysuckle 567 

Fly 567 

Honewort 564 

Hop 660 

Hop-Hornbean 602 

American...  602 

Hop-tree 540 

Hordenm 684 

Horehound 504 

Water 592 

Horabean. 802 

American '  602 

HoBSTVORT  FAMtlrY ....  605 

Hnrowort.. ,_.. ,_.  605 

Hofflty  bri^r . 609 

Hdrwi^he^tQQt  .,,..„.,_,_.  550 

Hurti*^Mmt  .—.._... 592 

Hr>r*if'Tti4iHta._ ._,^. 543 

HoHiiiETAtL  FAJd^t. 685 

Horsmtail..^.._.-^^^__ 685 

Hon9i^wc«d 571 

Honghton^    Dr.  D.,   Herba- 

rinm  uf 478 

Hon  mi's  Tongue, ,..  585 

HoQHtciDia ..>.....  567 

Huckleberry .,_. ..  579 

Black 570 

Hnc!*oaiB 544 

Hnll,  W.  C.  Uet  of  Albion 

plants...... .,„-..-  470 

Humtilas , , . .  ._„ 600 

Hya^:inth,  Wild.._. 600 

HytirnHtia. , 580 

H  vi>H^xiii  A  aiDACKX ....... ^.  605 

Hyiirtwotyle ,._. ,_  565 

H^DftOlHVLLAOtB ..........  585 

Hydrnjjbyllum  ..,. ^_..,  585 

HvpfiHiCAOEje... .,,...,,.  547 

Hjrjhtiricraiii . 547 

H>^pox^s . 608 

Hyfitujpoi ,^— ,^ 502 

H^ftsop. . , . . 502 

Giant 598 

Hyoecramas  .e-^ . 587 

Ilpx ..„ 540 

ILIOINIL^  .-„,.*,,„.„»*-.,  540 

iLLlSfEBBACKM...... 595 

Ib'tianthefi .^^ ^  589 

ImpatioHA ^«__,^..,^_..-  549 

Imiian  Pbyaio.,. ^,  556 

la^Jifjo,  Fal8e,,„_„-^^......  552 

U'ilil 552 

Innocence 567 

Introduction 477 

Inula 572 

Ipomoea 586 

Ibidackje 608 

Iris 608 

Lake  Dwarf 608 

IMS  Family 608 

Iron-weed 568 

Iron-wood 602 

Isoetes 680 

Isopyrum 580 

Iva 578 

Ivy,  Poison 551 

Jamestown-Weed 587 

Jeffersonia 540 
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Jewel-weed 549 

Joe-PyeWeed 569 

Jadas-tree 555 

JUOLAia>A0KS 601 

Jnglans 601 

JUNOAOUB 612 

Joncns 612 

Jane-berry 559 

Janiperiifi 685 

Jaoiper 635 

Kalmia 580 

King-nut 601 

Kinnikinnik 565 

Knawel 595 

Knotweed 597 

Knotwobt  Family 595 

Koeleria 631 

Kofoid,  C.  A.,  list  of  Che- 
boygan plants 479 

Krigia 577 

Kuhnia 669 

Kyllinga 618 

Labiatjb 592 

Lactaca 578 

Ladies' Treeeee 606 

Lady's  Slipper...- 608 

Larger    Yel- 
low   608 

Showy 608 

Smaller  Yel- 
low   608 

Stemlees ....  608 

SmaU  White.  608 

Lady'sThomb 597 

Lambklll 580 

LambVQoarters 596 

Lamiom 594 

Laportea 600 

Larch 685 

American  or  Black 685 

Larix 635 

Lathyms 550 

Laubaoejb 598 

Laurel  FAMHiT 598 

Lanrel,  American 580 

Oronnd 580 

Pale 580 

Sheep 580 

Lanrestinas B66 

Leaf-Cup 572 

Leather>Leaf 680 

Leatherwood 599 

Lechea 5U 

Ledum 580 

Leek,  WUd 609 

Leersia  628 

LBOT7MIN08S. 552 

LKM17ACEA 614 

Lemna 614 

Lemtibulabiaokx 591 

Leontodon 577 

Leonnrus 594 

Lepachys 573 

Lepidinm 548 

Lespedeza 564 

Lettuce 578 

Lamb 568 

Wild 578 

Prickly 578 

Lever-wood 602 

Liatris 569 

LiLIACES 609 

Lilium 610 

Lilt  Fakilt 609 

Lily 610 

Day 609 

Turk's  Cap 610 

Water  Tuber-bearing. ...  540 

WildYeUow 611 

Wild  Orange-red 610 

Yellow  Pond 540 

Limnanthemum 584 

Limoeella 588 

LiNAOBA 548 

Linaria 588 

Linden 548 

LiifDXN  Fakilt  ...^ 854 


Page. 

Lindera 598 

Linnaea 566 

Linnm l... 548 

Lifarifl....,., 606 

LiiJUia _ 592 

Li'^iiioricts.  Wild...." 568 

LarivMif'iidrqii  , 539 

Li-*t^ra..... 606 

LithfjAf^^mtkiM.... .. 586 

LiTf^for^ver. 560 

Liv^r-lijaf  .  - . .  587 

Limrsis-tftil 598 

LotijxrAciE.*'.  „ 578 

LttBEr.M  Family 578 

Ltihi'liFu  Hreut 578 

Water 579 

Local  lists  consulted 479 

Locust,  Clammy 568 

False  Acacia 558 

Honey 555 

Locust-tree 558 

Lolium 634 

Lonioera 567 

Looking-glass,  Yenus's 579 

LOOSBSTBIFE  FAMILY 562 

Loosestrife 562 

False 562 

Swamp 562 

Tufted 582 

Lophanthus 893 

Lopseed 592 

Louaewort 5l0 

Lucerne 558 

Ludwigia 562 

Lungwort 685 

Lupine   552 

Wild 552 

Lupinus 552 

Luzula 618 

Lychnis 545 

Evening 545 

Lycium 587 

Lyoopodiaoes 689 

Lycopus 69z 

Lycopodium 689 

Lyons,    A.    B.,     medicinal 

plants 477 

Lysimaohia 582 

Lythbaoeb 562 

Lythrum 562 

Macoun.  John,  Catalogue  of 

Canadian  plants 478 

Maddbb  Family 567 

Maianthemum 610 

Maidenhair 686 

Magnoliaoeje 589 

liAONOLiA  Family 539 

MaUow 647 

Mallow  Family 647 

Mallow,  Common 547 

Curled 548 

High 548 

Indian 548 

Musk 548 

Rose 648 

Swamp  Rose 548 

Maltaobs 547 

MalTa 547 

Mandrake 540 

Man-of-the-Earth 586 

Maple 650 

Ash-leaTed 551 

Black  Sugar 55r 

Mountain 651 

Red 651 

Rock 551 

Striped 550 

White  or  Silver 551 

Mare'sTail 561 

Marigold.  Bur 574 

Larger  Bur 574 

Marsh 589 

Smaller  Bur 574 

Marrubium 594 

Marsh  plants 503 

Matricaria  ..J 575 

Matrimony-Vine 587 
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Mayflowers 508 

Meadow-Grass,  Roughish...  632 

Meadow-Rue 538 

Early 588 

Purplish 538 

Meadow-Sweet 558 

Medeola 6U 

Medicago 553 

Medicinal  plants 583 

Medick  558 

Black 558 

Melampyrum 590 

Melilot 552 

Yellow 552 

White 552 

MeUlotus 552 

MEinSPEBMAOES 540 

Menispermum 540 

Menominee  region.Plants  of  478 

Mentha 592 

Menyanthee 584 

Mercurr,  Three-seeded 600 

Mermaid, 'False 549 

Mermaid-weed^ 561 

Mertensia 685 

Mezebbum  Family 599 

Michigan,    area,  divisions, 

etc 479 

MicrostyUs 005 

Milkweed  Family S88 

Milkweed 688 

Green 588 

Purple 588 

Swamp 588 

Milkwort 561 

MiLKwoBT  Family 551 

Milium 62» 

MiUet 628 

MimuluB 588 

Mint  Family 592 

Mint 592 

Wild 592 

Mistrflower 569 

Mitchella 567 

MitcheU,  I.  N.,  List  of  Mich- 
igan plants 479 

Mitella 559 

Mitre-wort 559 

False 559 

Moccason-flower 008 

Moker-nnt 601 

MoUugo 508 

Monarda 598 

Moneses 581 

Moneywort 582 

Monkey-flower 588 

Monotropa 681 

MooNSEED  Family 540 

Moonseed 540 

Moonwort 689 

Mooeewood 509 

MomingOlory 586 

Morus OOO 

Moeeley,  E.  H.,   plants  of 

Union  City 479 

Motherwort 594 

Mountain-Saxifrage,  YeUow  569 

Mudwort 588 

Mngwort 576 

Muhlenbergia 629 

Mulberry 600 

Red 600 

Mullein 588 

Moth 588 

Musquash  Root 964 

MusTABD  Family 541 

Mustard 64S 

Black M3 

Hedge 54a 

Tansy 54a 

Tower m 

Treacle 54a 

White 54a 

Worm-seed 54a 

Myrica 601 

Mybioagbjb ^ 601 

Myriophyllum 581 
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MyMotis fiSf' 

Naiadaokx Gir, 

Naiae !ll7 

Nastnrtimn 542 

Neckweed 58^ 

Neffondo 551 

Nerambo 540 

NemopanthoB 549 

Nepeta 593 

NxtTLEFAXILT iHK) 

Nettle ftCrt) 

Dead 5ttt 

False ^00 

Hedge 6tt4 

Hemp,  Common 594 

Hemp,  Red 5W 

Wood 6011 

Nettletree aoa 

Nicandra 5S7 

Nicotiana 587 

Nlgella S3& 

Nightshade 587 

Enchanter's refill 

NiOHTSHADE  FaMILT 5S7 

Nimble  Will 629 

Nine-bark 55fl 

Nonesuch Jl!Wt 

Northern  plants  found   on 

the  east  side  of  the  State.  491 

Nnphar 540 

Note,  wUd 516 

for  improring..  5i;{ 

Nymphna 540 

NniPHJEAOKX 540 

Nyssa 560 

Oak  Faxelt floi 

Oak flOi* 

Black ttOS 

Bur 603 

Chesthul im 

Dwarf  Chestnut eoe 

Jerusalem sen 

Laurel ~ flOS 

OrexMJup  or  Mossj-oup.  60i 

Pin eoy 

Poisoiv &S1 

Bed fm 

Scarlet SOU 

Shingle- 6(tJ 

Spimish m,{ 

Swamp  White 602 

White W2. 

Yellow mi 

Yellow-barked eOH 

Oakesia <5lO 

Oat 631 

Oats,  Water *^ 

Oat-grass em 

(Enothera ^M 

OlKAOEJB 5Sj! 

Olxastu  Faxilt 500 

Olive  FAMHiT ^S2 

Onaobaokjb 5fia 

Onion mt 

Wild 60R 

Onoclea d;K 

Onopcffdon 577 

Onosmodium 5Sfl 

Ophioolobsaoea fiaH 

Ophioglossum 680 

Opuntia Ttfla 

Oraohe 5W5 

Orange-root 5^W 

Okghioaoes eos 

Obchis  Fajoly 605 

Orchis 607 

Crane-fly 60S 

Rein 607 

Showy 607 

White,  Fringed 6ti7 

Yellow.  Fringed 607 

OBPiifE  Family 560 

Orpine 56f( 

Garden 560 

Obobamohaosx 560 

Orth.  S.  P.,  list  of  plants  of 

ImlayCity 470 


Page. 

Oryzopais 629 

OftUT... 608 

Basket 604 

Osmorrhi^ 564 

OfttTTS ,... :...  602 

Oiftfb. ......._ 549 

Oi-<*yti ....^ 578 

PaiQiod^Jap ., 590 

Scarlet 590 

Fftlmer>  Elmore^  Ceitalogne 

of.. 477 

Pemlcuoi  _,., ,„ 627 

Pacfti'  ,.. 545 

PAl*.iVEllACKA  ,. 541 

PapftT^r __^ 541 

P&f^r  pnlp,  wtKixl  for 518 

PftppKrfAfvroot  ...._, 540 

PoTHJ^itic  dowerintf  plants..  580 

Parajiitic  ftmgL . . .  _ 529 

ParaaDsia 560 

Parsnip 664 

f-ow„, 568 

Watflr 564 

Pabblky   Familv 568 

PostM,  trpiw  bppt  for 511 

Pllirtridg'e-btfrrj  ..,,. 567 

FaHtinoca .,._... 564 

Pear... ,_ 558 

Prickly. 568 

PPB.  Be&rh,--_, 554 

Pea,  EIv^rl8«tJllR. 554 

Peia*  Hoary.,,.,...., 558 

Pea-iiut,  li(i^_._ 555 

Pearlwort 546 

Pedictilaris.... 690 

PelJw* , 686 

PelUfiilm 614 

Ptnnj-crfWB,,,., 543 

Pemijrnj-al,  Amerioan 598 

Mock 503 

Pentatetnni) 588 

Pennywort,  Wat^p,, 565 

PentiigrHtn. ... . 560 

PSPFEB  FAMtI.¥ 598 

FefifM^fiffftfifl... — 548 

Pejxperklge    . . , 566 

Pepper-roc>t  ... 541 

P*jpperinint ,,,,. 592 

Pppperwort _    543 

PptfliBitee ,,-,. '    576 

Phact*li^,.. 585 

PhfiJarie 628 

Phejft>pterlfr  .....__ 537 

PhJenm  .....,,..,„ 629 

Puitox  Fasolt 585 

Phlojt..._ ,_ 585 

Phm^Tnitee ..„. 681 

Phrynia  ...._„ 592 

PhjftaliH 587 

Physic,  CulTer^ii  ,_,_ 589 

PbjMicarpua 556 

Physoeteeria .- 594 

PHYTOt.ACX3*C£it: 596 

Phytolacca... , 596 

Pitvea 635 

PlPKKBEL-WEED  FAJOLT 611 

Pickorfel-weiHl. 611 

PiR-w(?ed  .. _ 595 

Winefed.. 505 

^Pilea... _. 600 

Pirapernel    , 582 

Flilee.... 589 

Water 582 

Pimpineilfi ._ 564 

Fijie-*Bp ...._- 581 

PintfuicdJa.  .. ,. 591 

Pink  F AMI LV 545 

Pink 545 

Fiw 545 

Urijnad  or  Moss 585 

MiSLulfifi  ,,... 545 

MriUeiQ 545 

Pine  FA1IJ1.T 634 

Pititv.... .__ 634 

Broand 689 

Jock 685 

Nurwray 635 
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Red 685 

White 634 

Pine  drops 581 

Pine  plains,  Flora  of 489 

Finns 684 

Pinweed 644 

Pipe,  Indian 581 

PiPEEAOEJB 596 

PiPEWOBT  Family 617 

Pipsissewa 581 

PiTOHEB  Plants 540 

Planb-tbeb  Faxelt 601 

Plantaoinaoeje 597 

Plantago 594 

Plantain  Familt 594 

Plantain 594 

English 595 

Inman 576 

Plant,  Lead  553 

Plantain,  Mud  III.'"!""....  611 

Pale  Indian 576 

Rattlesnake 606 

Robin's 572 

Tuberous  Indian..  576 

Planting  a  grove 494 

on  the  roadside 494 

the  roadside   and 

near  the  home. . .  498 

what  to  select 496 

Plants,  climbinff 501 

fast   cQsappearing 

and  how 526 

for  bees 518 

bogs,     marshes, 

ponds 508 

rarp  pandit ....  519 

f^iriitfe    516 

wintf«r  tx>uf;ncitn  503 
from  Europe  becfun- 

in^  aHtamJized...  527 

^liiaconft.^ ♦.^-,*  501 

i£nmifrat«d      ttom 

iheN.e...... 492 

iiiiniiirrat^       from 

theN-andW,  „,,  492 

li#ht  oolored 501 

nieilicJaoL^ ,.,,  533 

ovet-LatrpitiK   in  the 

(I.KiTerValley...  492 

poinnnotifi 581 

rare  or  local.  _^, . , . .  521 

With  whit6  haire. . .  _  502 

Platanaosx 601 

Platanus 601 

Pleurisy>root 588 

Plum,  Cherry 555 

Wild '. 555 

YeUow 555 

Poa 682 

Podophyllum 540 

Podosteiiaoks 596 

Podostemon 598 

Poffonia 607 

Poisonous  plants 531 

Poke 596 

Poke-milkweed 588 

PoKEWEED  Family 596 

Pokeweed 595.596 

Polanisia 544 

POLEMONIAOES 585 

POLYaALAOSX 551 

Polygala 561 

Fringed 551 

POLYOONAGES 596 

Polygonatum 609 

Polygimella 598 

Polygonum 597 

Polypodium »636 

Polypody '686 

Polymnia 572 

Polyt»nia 564 

Ponds,  plants  for 506 

PoNDWEED  Family 615 

Pondweed 615 

Pondweed,  Homed 617 

Pontxdkbiacks 611 
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Pontederia 611 

Poplar 605 

BcOBam 605 

Necklace 605 

White 605 

Poppy  Family 541 

Poppy 541 

Celandine 541 

Popolas ^ 605 

Portalaca 547 

POBTULAOAOKiB 547 

Potomageton 615 

Potato-vine.  Wild 586 

Potentilia 557 

Poterinin 558 

Prairie  plants 491 

Preface 478 

Prenanthee 578 

Pbimbosk  Family 581 

Primrose 581 

Bird's-eye 581 

Evening MZ 

Primula 581 

PBlinTLAOUE 581 

Prince's  Feather 507 

Prince's  Pine 581 

Proserpinaca 561 

Pmnns 555 

Ptelea 519 

Pteris 636 

Pterospora 581 

Paccoon 586 

of  the  Indians 586 

Yellow 589 

Pulp,  wood  for  paper •  513 

PuLSB  Famili 552 

Parse,  Shepherd's 543 

PuBSLAKB  Family 547 

Purslane 547 

Water 562 

Putty-root 606 

Pyrola 581 

One-flowered 583 

Pyms _ 558 

Queen  of  the  Prairie 556 

Cuercitron 603 

Vuercus 602 

Cuillwort 640 

Bosaoeo,    found    on    pine 

plains 490 

Ragweed 573 

Ragwort,  Oolden 576 

Ram'»-head  Lady's  slipper. .  608 

Kanunoulaoks 587 

Ranunculus 538 

Bare  plants 528 

Raspberry,  Black 556 

Dwarf 556 

Purple    Flower- 
ing   556 

WUdRed 556 

Rattlesnake-Master 565 

root 578 

weed 577 

Reed 631 

Bur 613 

Red-bud 555 

Red-osier 566 

Red-root 586 

Red-top,  False 6:J2 

TaU.... 681 

Regions  of  Michigan 4^ 

Region,  Eastern  U.  P 483 

Keweenaw 484 

Marquette 4Si 

North-central 482 

Northeastern     Lit- 
toral   488 

I          Northwestern    Lit- 
toral   483 

South-central 481 

Saginaw  Valley 481 

Southeastern     Lit- 
toral   480 

Southwestern     Lit- 
toral   480 

Rhamnaokx 550 
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Rhamnus 550 

Rheumatism-root 540 

Rhinanthns  — . ..  590 

Rhus 551 

Rhynchoepora 6t0 

Ribes 580 

Ribgrass 595 

Ribwort 994 

Rice,  Indian ?.  624 

Mounts 625 

Water 624 

Richweed 600 

Rich-weed 592 

Ripplegrass 595 

RivKB-WEKD  Family 596 

River-weed 598 

Robinia 568 

Rocket 548 

Yellow 543 

Rock-rose 544 

RooK-BOSB  Family 544 

Rominger,   C,   Geology  of 

Lower  Peninsula 480 

Roadside  planting 498 

Rosa 658 

ROSAOKiB 555 

Rose  Family 555 

Rose 558 

Climbing... 558 

Prairie 558 

Rosin-weed 572 

RUBIAOILS 567 

Rubus 556 

Rudbeckia 578 

Rttz  Family 549 

Goat's 583 

Ruellia 591 

Rumex 506 

rutaobje 549 

Rush  Family 612 

Rush 612 

Beak 620 

Bog 614 

Club 619 

Club,  River 619 

Nut 620 

Scouring 685,  686 

Sea  Club 619 

Soft 612 

Spike 618 

Twig 620 

Wood 613 

Rye,  Wild 684 

Sabbatia 584 

Sage.  Wood 592 

Sagina 546 

Segittaria 615 

Salioaobs 608 

SaUx 603 

Salmon-berry 556 

Sambuous 566 

Samolus 582 

Sandalwood  Family 599 

Sandwort 545 

Thyme-leaved  ....  545 

Sanguinaria 541 

Samcle 565 

Sanicula 565 

Santalaokjb 599 

Sapindacbjb 550 

Saponaria 515 

Saprophytes 581 

Sarbaoeniacbx 540 

Sarraoenia 540 

Sarsaparilla,  Wild 565 

Bristly 565 

Sassafras 598 

Sanrurus 598 

Saxifraga 559 

Saxifbaoack£ 559 

8 axifbaoe  Family 559 

Saxifrage 559 

Early 559 

Golden 550 

Scabious,  Sweet 572 

Scbeuchzeria 615 

School,  botany  in 581 
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Scirpus 619 

Scleranthus 506 

Scleria «» 

Scoke 596 

Scrsens,  tress  for 513 

Scrub      Pine,      Gray      or 

Northern 615 

Sobophulabiacba 688 

Scrophularia 588 

Scutellaria 598 

Seal.  Golden 539 

Sea-kocket 5tt 

Sedge 620 

Sedoe  Family 617 

Sedum 560 

Seed-box 562 

SKLAeiNELLAOEX 640 

Selaginella 640 

Self-heal 504 

Senna 566 

Wild 555 

Senecio 576 

Service-berry 669 

Setaria 628 

Shad-bush 559 

Sheep-berry J99 

Shell-bark 601 

Shepherdia 509 

Shin-leaf 681 

Shooting-Star 581 

Shrubs  and  trees,  list  of 519 

noted  for  flowers 499 

small  ones 520 

with  beautiful  fruit.  500 

twigs  600 

Sickle-jjod... 642 

Siila 548 

Sid(*-«Bddlo  Flower 640 

Silkwi'wl  _..„ 68S 

Silk,  tre^  best  for....'. 611 

Sik'iie 546 

Silptiiam....._.- 572 

Sihw-Woed 668 

SisjfmbrlDm  .,,. _  54S 

Si<>i]rriochium  _. 608 

Slum .-- 564 

Skullcap 603 

Mad-dog 596 

Smartweed 507 

Water 507 

Smilacina 610 

Smilax 600 

Smith,  E.  F.,  catalogue  of . .  478 
Smith,  E.  F.,  notes  on  cli-  - 

mate 485 

Smith,  E.  F.,  notes  on  dis- 
tribution of  plants 485 

Snakeroot 565 

Black 580,565 

Button 666. 569 

Seneca 552 

Virginia 508 

White 569 

Snake-head 588 

Sneeze-weed 575 

Sneezewort 575 

Snowberry,,  (Creeping 580 

SoAPBEBBY  Family 550 

Soapwort 545 

Soil,   quality   indicated  by 

plants 509 

Solanum 587 

Solea 545 

Solidago 569 

bicolor 569 

caesia 569 

Canadensis 570 

Hough  tonii 570 

humilis 569 

juncea 570 

lanoeolata 570 

latifolia 569 

macrophylla. 569 

neglecta 570 

nemoralis 570 

Ohioensis 670 

patnla 570 
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Riddellil 570 

rigida 570 

rogOBa 570 

serotina 570 

speoioaa 569 

nliginofla 569 

almifolia 570 

Virgauiea 669 

SOLANAGXJB 587 

Solomon's  Seal 609 

Falee 609 

Great 609 

Smallar 009 

Sonchoa 578 

Sonee,    O.   D.,    Herbariom 

of 478 

Sorrel 596 

Dock 597 

Sheep 597 

Sonr-Oom  Tree 566 

Soathem  plants  found  on 

the  west  side  of  the  State.  491 
Spalding,  Y.  M.,  medicinal 

plants 477 

Sparganinm 618 

Spartina 621 

Spearmint 692 

Spearwort,  Creeping 538 

Water  Pliuitain.  538 

Speenlaria 579 

SpeedweU 589 

Com 589 

Field 589 

Marsh 589 

Purslane 589 

ThTroe-leaved ....  589 

Water 589 

Spergoia 546 

Spice-bnsh 598 

Spidkbwobt  Family 612 

Spiderwort 612 

Spikenard 565 

False 610 

Spindle-tree 550 

Spiraea 556 

Spiranthes 606 

Spirodela 614 

Spleenwort 637 

Sporobolos 630 

Spring-Beauty 547 

Spmce 635 

Black 635 

White 685 

Spuboe  Family 599 

Spnrge 599 

Sparrey 546 

Com 546 

Sqnaw-root 590 

Sqnaw-weed 576 

Squirrel  Corn 541 

Stachys 594 

Staff-trkb  Family 550 

Staff-tree 550 

Staphylea 551 

Star-flower 582 

Star-grass 608 

Starwort 546,  576 

Stepple-Bush 556 

Steironema 582 

Stellaria 546 

Stitch  wort.  Long-leaved 546 

Long-stalked. . .  546 

Stickseed 585 

Stick-tight 574 

Stipa 629 

St.  John,  C.  E.,  list  of  plants 

in  Mason  Co 479 

St.  John*8-wobt  Family...  547 

St.  JohnVwort 547 

Great 547 

Kalm*s 547 

Marsh 547 

ShmbbjP....  547 

StillweU.O.  J.,  Herbarium  of  578 

82 
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Stone-crop 560 

Ditch 560 

Mosay 560 

Stone-root 592 

Storksbiil 549 

Stramonium.  Cconmon 587 

Strawberry 557 

Barren 557 

Streptopus 610 

Strophostyles 555 

Stylophorum 541 

Succory 577 

Sngarberry 600 

Sugar,  trees  for 51S 

Sumach,  Dwarf 551 

Fragrant 551 

Poiaon 551 

Smooth 561 

Staghom 551 

Summer  flowers 506 

SuNDBW  Family 561 

Sundew,  Hound-leaved 561 

Slender 561 

SnTuiropft 562 

Sllu  flower..,,. 573 

Swi>et  Ciceljr 564 

Sw pet-Gale  Family 601 

Swt^^rbrier 558 

Syoatriort* 60l 

8j'nii>haricarpoe 567 

8j  rnpliytum. 586 

SymiJlocarpuH.. - 574 

SyntkyHfl 589 

T^unurack  . 635 

Tltaift(!'elQm.., 575 

Tttnay 575 

TEiituEacom 578 

Tct!^ 574 

Taiu? ...., 635 

TtiB,  Labrador 580 

Mexican 596 

New  Jersey 550 

Tear-thumb,  Arrow-leaved..  597 

Halberd-leaved  597 

Teasel  Family 568 

Teasel 568 

WUd 568 

Tephroeia 553 

Teucrium 592 

Thalictrum 588 

Thimbleberry 556 

Thistle,  Canada 577 

Field-Sow 578 

Pasture 577 

Plumed 576 

Scotch 577 

Bow 578 

Spiny-leaYed  Sow . .  578 

Swamp 576 

Yellow 576 

Thlaspi 548 

Thorn,  Cockspur 559 

White 559 

Thom-Apple,  Purple 587 

Thoroughwort 569 

Thuya 685 

Thytae 592 

Creeping 592 

Thymeueaoex 599 

Thymus 592 

Tiarella 559 

Tickseed 574 

Tiedemannia 568 

Tilia 548 

TiLlAOKS 548 

Timber  for  boats 512 

boxes,    baskets, 

barrels 512 

farm  implements  512 

furniture 511 

best  for  poets  and 

sills 511 

best  treee  for 510 

Timothy 629 

Tipulana 606 
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Toftil-flft3c.„.. 588 

BBJfttard.-__ 599 

TobacNJtJ,. 587 

Indian  ,....._ 579 

WUd., 587 

Tofi+^ldia 611 

TfHUtiacho  Lree..„.. 549 

Tooth  wort ..._._ 541 

THjpoi^ratihy , 479 

Toac  I  i~iis  fj-  n  ot.  Pile 579 

Trjul0*ie?pmtiii  ,.^..,. 612 

Tra*ro|ioi;oQ 577 

Trw  pliintinK  ,.- 494 

Tree*  and  Jarge  shrnbe,  list 

v>f 519 

Troefi  beet  for  firowoikl 511 

True*-  diat  ribation   of,   ex- 

plaintNJ  by  Dr.  A.  Gray.-.  488 

TrwB  forijOKitr 518 

screen  s  and  wind- 

bn»aka 513 

timber. _._. 510 

Treee  noted  for  flowers 499 

Treee  of  Michiffaa  compared 
with  thoflc  (it  other  ooun- 

trirfl..  ., „, 487 

Tn^H    nf     Michxgasi     oon- 
t  ranted     witti     those    of 

{Tnr^ftt   Brit&ia 487 

Treefi,  tlioee  of  the  Atlantic 
ccmtriiuitfl^)   wLtk^Lhose   of 

the  Pacific. ..XT 488 

Trf)m,  Wlij  haA  Great  Brit- 
ain et-*  few? ._ 488 

Tn^ft,  Why  baa  Michigan  so 

mimy? ,._._ 488 

Tree*  with  beaatiful  fruit...  500 

twigs..  f-OO 

Trefoil. 562 

Hhrubby_ 543 

Tick... 553 

Tnantalis .„ 582 

Triiflaohin  ._ 615 

TrilJium   611 

Dwarf  White 611 

PainteKl 611 

Trifiditi....... 681 

Triofrteam.,  _.__,_.,._ 566 

Triftettiiii  .._. 631 

TrifoliQm  .,„ _ 552 

Ti^njja 685 

Tnliij-tree 589 

Tiimyc  Weed,. 595 

Tnpelo .,.,,-.. 566 

TaH*iliw5^> 575 

Tuthill,  F.  H..  notes  by 477 

Turnip 548 

Indian  ..._  ..._ 614 

Tnrtl»-hettd 588 

Twiiybtade  ....__..„ 606 

Tw'tu-flowflr... 666 

Twin-leaf 540 

Twiftt«?d-stalk 610 

Typha ..  _ 613 

Tvi^ttAoc^..^ 618 

Vlmuti. ......_  ^.^-^_ 600 

Tiinb^llif^r*  _„.... 563 

lirticQ , 600 

TiitTjcACK.^ 600 

lUricolaria. .  ,_ 591 

If  VII  Jaj-ln ...... 610 

Vncciniam  _, ---*« 579 

Talwriao  .......___— 1 568 

Vjileriiiiia  _-.,,^»^„ 568 

T  A  LKftIA  N A<^K« 568 

TiileriaQella _ .,- 568 

T  IBERIAN  FAaiiLt. 568 

TnllitsTiena  ...,..,_.__ 605 

T*'Ket-li*af 548 

TerhfleL^ura __. 588 

TVrbPiUi . 591 

VKdiiEyACiL*..... 591 

>'«'rnui-RTaBa,  Sweet,. 528 

T(?rD''nia  ....... 568 

Vi^ruuiea _„,._... 589 
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Vervain 501 

Vebtain  Family 591 

Vervain,  Blue 591 

White 591 

Vetch 554 

MUk 553 

Vibnmam 566 

Sweet 566 

Vicia 564 

Vincetoxicam 588 

VikbFamily 550 

Viola 544 

VlOIoAOEX 544 

VioiiST  Family 544 

Violet,  Arrow-leeved 544 

Bird-foot 544 

Canada 545 

CommoD  Bine 544 

Dame*8 543 

DoffVtooth. 610 

Downy  YelJow 544 

Great-eporred^ 514 

Green 545 

Lance-leaved 544 

Long-eporred 545 

Pale 545 

Roand-leaved 544 

Sweet  White 544 

White  DogVtooth..  610 

Virgin  VBower 587 

VlTAOXA ^ 550 

Vitia J. 560 

Waahoo 7. 580 

Waldsteinia 557 

Walking^Leaf 687 

Walnut 601 

Walnut  Family 601 

Walnut,  Black 601 

Wake  Robin 611 

Water-Dock,  Great 596 

Water-Pepper 597 

Water-Plantain 615 

Watee-Plantain  Family.  615 

Waterleaf 5X5 
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Watkbleaf  Family 585 

Wal^-r-Hemp  .  595 

Water- Lily  Family 540 

Walt^r-Ltly     ,. 540 

W^TEii-MiLFoiL  Family...  561 

Wat^t  Miifgil  , 561 

Wiit*?r  NjTuph 540 

Wntpr-FVprK^r 597 

Writer-Sliie^ld     640 

Wait?t--Hrarwf>rt 561 

WRfj^r-weost 606 

Wa.vftiritiic-trf'^s  American.  566 

Wiut-w*jrk..     550 

Wait-Mjrdf* 601 

Weetifl  iriH  II  Europe 528 

native 523 

and  introduced  521 

Wheat-GraM,  Awned 634 

Wheat-Thief 586 

Wheeler,  C.  F.,  Cyperaoefe 

of  Central  Michigan 478 

Wheeler,  C.  F.,  as  author  of 

this  work 471 

Wheeler.  C.  F.,  oatalosue  of  477 

herbanumof  478 

Whitney,  W.  D.,  catalogue  of  477 

Wicky 580 

Wilder,  Marshall  P.,  on  im- 

Wprovingfruits 514 

illowFamily 608 

WiUow 608 

Black 608 

DwarfGray 608 

Glaucous 608 

Heartr-leaved 604 

HoaiT 604 

Myrtle 604 

Petioled 604 

Prairie 608 

Shining 608 

Silky 604 

Tomentoee 604 

Water 591 

White 603 
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WUlow-herb 562 

Great 562 

Winchell,  Alex,  climate, 

noteeon 484 

Winchell,  N.  H.  catalogue  of  477 

Wind-breaks,  trees  for 51S 

Wind-flower 501 

Winter  bouquets,  plants  for  508 

Winterberry 54* 

Wintergreen 581 

Aromatic 580 

Chickweed....  688 

Creeping 580 

Flowering 551 

Spotted 581 

WiiCK- Hazel  Family 561 

Witch-Hfti*-!..-. 561 

Witho-tod...„_. 567 

W^>]fb*iTry.._... 567 

W^jlftia  , 614 

Wood.  P.  E.,  Herbarium  of .  478 

Woodbm*. , 567 

WtKJdsift -_ 688 

Wo^Hl-Sortel 549 

Wiri>1wudlB 636 

Wumiwood ,   575 

Wriifht,  John*  Cat^ogue  of.  577 

XiuitliJum _. 608 

Xantbonylaiu  .,. 548 

XvniPACE^  ...„. 612 

X>m 612 

Yam  Famil¥,_... 608 

Yam....„ ,_ 608 

Yam-root,  Wild 608 

Yarrow.. „ 575 

YiEi.  Lov-ETiD-aaAsa  Family  618 

Yellow-ttattl© 590 

Yew. 685 

American 635 

Zannichellia. 617 

Zizania... 628 

Zizia 564 

Zygadenus 611 
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(For  index  to  Flora  of  Michigan,  eee  page  641.) 
GENERAL  INDEX  TO  MICHIGAN  AGRICULTURAL  REPORTS. 


Since  the  issae  of  the  annual  report  of  the  Board  of  Agricoltore  for  1888,  there  has  been  pabliehed  a 
General  Index  of  all  the  earlier  yolomes  of  Michigan  A^ricnltoral  Reports,  inclodinff  the  traneactione  of 
the  State  Agricoltoral  Society  from  1849  to  1859  and  the  annoal  reports  of  the  State  Board  of  Agricoltore 
from  1862  to  1888. 

To  those  possessing  any  considerable  nomber  of  these  yolomee  the  Index  will  be  of  Taloe. 

The  sopply  of  many  of  these  back  nombers  is  yery  low  and  for  the  years  1851. 1857, 1862, 1864  to  1871, 1875, 
and  1878  is  qoite  exhaosted.    Of  all  years  earlier  than  1884,  the  stock  remaining  is  small. 

As  far  as  they  will  last  it  is  the  desire  of  the  Board  to  place  these  yolomes  where  they  will  be  read  and 
appreciated. 

If  this  meets  the  eye  of  any  one  who  possesses  or  knows  of  the  existence  of  any  nomber  of  doplicates  of 
these  scarce  yolomes  or  of  single  copies  for  the  years  of  which  the  sopply  is  wholly  exhaosted,  they  will 
confer  a  fayor  opon  others  who  need  them  by  notifying  the  Secretary  of  the  Board  who  will  be  glad  in 
torn  to  exchange  for  other  yolomes.    Address  "  The  Secretary,  Agricoltoral  College,  Mich." 


INDEX  FOR  1889.  1890  AND  1891. 


Years  and  pagM. 


1889. 


1890. 


1891. 


A|)bot,  Miss  M.  M..  librarian 


annoal  report, 
colty... 


experiment  station.. 


T.  C,  member  of  faco 

on  scope  of  Agrioaltoral  College.. 

Acooonts  for  farmers  disoossed 

of  Agricoltoral  College 

experimeot  station , 


5 
6 
50 
5 


farm  department. . 

horticoltoral  department.. 


special  aporopriations.. 

Btodente'  labor , 

Acid  phosphate  analysed 

Acme  strawberry  described 

tomato  described , 

Acres  in  Agricoltoral  College  farm 

sold  and  yacant  of  U.  8.  land  grant 

of  college  land  onsold , 

AcUnomykosis 

Act  of  Congress  in  aid  of  Agricoltoral  College.. 

Ada  raspberry  described , 

Address  of  President  Clote 

Rich 

Torner 

Adolteration  of  s^eds 

Adyanoe  tomato,  picture  of 

recommended 

Adyanoed  stodents  at  Agricoltoral  College , 


8 

12 

15 

15 

10 

18 

812 

844 

284 

20 

16, 18, 19 


178 
340' 


74 
280 
279 

31 


6 
506 


10 
18 
14 
15 
12 
15 


204 


24 
"30" 


43 


10 
13 
14 
15 
12 
15 


17 
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1889. 

1800. 

1891. 

AffAwam  blAckbenr.  oommente  on                        -        -    -  ..  .......... 

834 
382 
468 
427 

described - 

831 

Affe for bflftf  animftlij. , ,._,,_ ^^  ..    _  _ 

of  good  seeds                                 .................... ....... . 

AarinnlfnpAl  nhAmiiitA  n^Dort  on  ftnalVBeS 

76 

College,  acoonnte of  eecretftry.... ,._,,,_,,         ^-- 

8 

io" 

24 

124 

504 

24 

4 

178 

504 

6 

28 

14 

27 

23 

17 

6 
24 
14 
10 
144 

10 

'  act  of  CoDffresff  in  &icl  of .  .              ......... 

apifUTi  Teport  on.. 

153 

nrti^le  b7  Prpftidenfr  0  ript^ 

assets  of    : 

24 

4 

175 

24 

board  of  control.... 

4 

bnStins   .^  ?:::.::.::..:..: 

160 

course  of  stndr  discnssed  .         .     .. ... . 

faoolty      .        ..  _. . 

5 
25 
14 
80 
28 

5 
24 
14 

8 
85 
108 

'S? 

19 

107 

81,71 

6 

67 

83 

27 

"6 

changes  in  . ...  ... 

sflilaiiee. 

•     4 

Ifradfifititig  clam^. . 

fncome  since  foundation. , , 

23 

interest  fnnd 

18 

landftfSaleof 

16 

meteorological  records ... 

98 

officers - 

6 

resources  of ._ 

24 

salaries 

14 

fMKfretary'ft  accounts , 

10 

soil  temperature  at 

98 

nnnshin<*  record  at                             .... 

^                             temperature  record  at ........................ 

158 
17 
18 

153 
32,70 

73 

98 

trust  fnnd 

18 

vi^cant  iftndfl  ,         ....           .     , . 

17 

weather  records    .       .                .          

department,  report  of.     

25 

experiment  «»tRi ion,  officers  ....      . , 

8 

report.... ...  .......... . .. 

61 

laboratory.  Prof,  Johnson  on. 

35 

Society,  constitution  of . 

872.431 

report . 

526" 

600 

4 
81 
71 

343,406 

517 

4 

32 

79 

108 

22,23 

Agriculture,  boaroof,  members 

4 

report  or  professor  of .. 

25 

Agriculturist  oi  Experiment  8tation,  report  of 

65 

lAgrotia  Oniyrum  description  of ...l 

Aid  from  State  to  Agricultural  College,  total  of 

28 
520 

22,28 

U.  S.  to  Agricultural  College 

28 

Air,  impure,  in  school  rooms.. 

pure,  importance  of ,      .......               .         ..... 

Alnslca  pfktAto  dAAnn'hM] 

il$ 

teetef 

Albion  institute 

379" 

288 
166 
401 
271 
81 

Alfalfa,  »TiiiiY«iii  nf 

at  Walton 

discussion  on 

445 

on  Agricultural  College  Farm . 

success  on  Grayling  farm _ 

133 
482 

184 

Alimentary  apparatus  of  bms,  by  Prof.  A.  J.  Cook 

Alligator  potato  deecribed 

Alpha  strawberry  described 

344 
850 
283 
288 
164,166 

note  on , 

tomato  described 

Alsike  clover,  analysis  of 

at  Walton 

discussed 

445 

844 

70 

Amelanchier  described 

Ameri^^an  periodicals  in  college  library 

61 
284 

76 
312 
812 

Americus  hybrid  tomato  described ._.!.. 

Ammonia  for  apple  scab     .                                 .... 

258 

Ammoniated  bone  analyzed 

superphosphate 

806 

Analysis  of  ashes,  method  for 

•          85 

commercial  fertilizers 

806 

*         m 

cornstalk,  etc.,  bulletin  on 

296 
287,296 
288,296 

ensilage 

feedingstnffs 

mUkbyDr.  Kedzie 

139 

roots . 

227" 

soils,  methods  of 

76 

sugar  beets 

142 

227 

139,300 

yegetables 

wheat  screenings 
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1800. 


1891. 


Ancient  Briton  blaokberry 

Anderson,  Prof.  £.  P.,  election  of 

resignation  of 

M.  P.,  rep^t  of  dep't  at  State  Fair... 

Anders"  kale.., , 

ADg*eTiliP»  PpohH  Sftmoul  H — ,.,„ 

Anna  Foreat  Strawberry  d^idibed.^^ 

Annoal  rainfaU.  charts  «f.. > .... 

Aothony,  Mm.  T.  C,  article  on  thoTiffbt  cnltnre., 

AafKJhaotz.  Qeo.  €.,  Lett*raij  uugar  Beetfi. 

Antb^rai:*  artiole  cm,  by  J^  W*  Brodie... 

Aiiti*Kal(K>mine  Co 'ft  fert  J  liaerft  analysed 

Ajcitt,  d^troyad  with  bisolpbideof  carboa 
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Ghrjeopa  flies 
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Hinds,  H.  H.,  report  as  chief  marshal 

Hints  on  health,  by  Dr.  F.  J.  Groner 

Hisbock,  Richard}  engineer 

History  and  political  economy,  creation  of  chair  of 

department,  report  of  ~ 

of  Holstein-Friesian  cattle  in  Michigan 

Hoffman  strawberry  described 

Sogs  in  the  orchard ^ 

onthefarm,  J.  W.  Hibbard 

Holden,  P.  G.,  appointment  of 

notice  of 

Holdsworth,  Prof.  Wm.  8 

report  of , 

Hollyhock  bog — 

Holmes,  Dr.  O.  W.,  anecdote  aboat. 


Holstein-Friebian  carcass,  report  on , 

cattle,  remarks  on 

in  feeding  experiments 

introduction  of.  into  Blichigan. 

milk,  comparatiye  analysis  of 

Home,  planting  aboQt , 

Homes,  healthy,  article  on 

Homestead  superphosphate  analysed 

Honey,  amount  needed  for  winter  ose  of  bees 

and  bees,  article  by  Hon.  B.  L.  Taylor 

bolletin  on  planting  for 

extraction  (« thin 

plants 

report  (Ml 

at  State  Fair 

special  planting  for 

testing  of , 

Honeysuckle  miner , 

Hoof  contraction  discussed 

Hoofs  of  different  breeds  of  horses  discussed 

Hopkins  raspberry  described 

Horse,  article  on,  by  M.  D.  Orr 

on  breeding,  1:7  0.  A.  Blackmar 

breeds  of,  discussion  on 

lameness  in 

raping  as  affecting  country  fairs,  article  on 

raising,  article  by  Chas.  Orennell 

Lerant  Strong 

Horses,  report  on,  at  State  fair , 

Horticultural  department  accounts , 

annual  report  of 


appropriations  

buUetfn  on  apple  scab. 


fruits.. 

fruit  notes 

testing 

potatoes 

greenhouse  heating . 

yegetables 

vegetable  tests 

committee  of  board  on 

disbursements 

experiments  planned 

inyentofT 

report  oi 

BtudenVs  labor  on 

laboratory,  report  on 

Horticulture,  committee  of  board  on 

in  a  new  countiy.  by  Dr.  W.  J.  Beal 

relation  to  botany 

report  of  department  of,  at  State  fair 

Horticulturist,  rei^rt  of 

Hot  houses  of  Agricultural  College 
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Hot  water  and  steam  beating,  report  on '. 

Ternnii  Rt4!iam  for  nc^itixtg  greenhoaaeB 

HoQghtoD  ijrofi«)l:^rr>  <I**cribt!ii _  

Huaeeiiparjraw.  btillBtia  *itj.^> ____— ^ >■ 

HoTey  toDifltfl  ripscribcd ,,1.-^ ,... 

Homu-d,  D.  W.^  import  <yt  liep^nment  at  Btate  Fair 

How  best  to  Dtilizie  milk,  by  ChBB^  A^  Waffle 

lluwti'n  pfomiajti  poto,t<ji^__._.^„. ^ 

How  to  feed  cowb,  by  Ja*,  A.  Hant .., . 

HQ,bbard'i  carlfti  l^f  ttitniito  tlii^f^rib^ti... 

Hnmidits  record fl  at  Agncaltaml  College 

Htiinif:»rt  THfiige  tomato  ilpacribed.^... 

HnEcin^  Days  tomato  described  _,„_,.,, . 

UnngariBQ  Bxaftj*  hay,  nuiiilyBU  <jf_^^.^^.... -. 

not.  gOfMJ  for  light  lands^ 

SQCcesH  on  OrayliB^  farm 

Hxmt,  A.  Jit  fiinu  toold  _., _,^ , 

JfiinE^  A.,  aj-ti^k<  nn  r««iin^  CowH . . 

Hybridizing,  ex^poriment^  in.. _,._._... _. 

a^^u  for  fatm  crop?.  .^«.. ... ... ... ............ 

sqaaahee 

Hybrid  sqoashipiotnre  of 

Hyde,  Prea.  A.  O.,  address  before  State  Agrionltnral  Society 

loe  for  the  dairy 

Ideal  farmers'  institute,  by  Prof.  A.  J.  Cook 

IgnotHm  tomato  described 

note  on 

picture  of 

Illinois  State  Board  of  Agricnltore,  report  on  stock  feeding  experi- 
ment  - 

Illnstrations  of  fat  stock  show  carcasses 

kale  and  squashes 

potatoes 

tomatoes 

Imboden,  J.  Q.h  rr^rort  of*  on  fttock  feedhig — . 

Imlay  City  inHtitutf^  report  of.,.  _ _ 

Imploments.  farm,  repori^  on,... 

ImportaUotift  of  HoUtein-FH«da&  cattle _ 

ImpTovt'd  rooida>cotitof  .. . 

Impre^v^eniittitja  i-QcrornnifiEided  l4>r  farm  department 

Impure  air,  danger  of... , . . 

in  HchooJ  foomfi ....... ._ .... ...... ......... 

Income  of  AgricnHnral  CoUenfe  from  all  sources 

Indopendent  Forestry  Cotumi»eiot^,  organization  of 

Indox  to  Flora  of  Mkhigan ,, 

India  rubber  g^KMl 9  ^t  State  Fiur.... 

Indiana  rBspberrj-  deflcribed .. 

Htrawtierrj-  deflcribed..__. 

IniitJatry,  ffOfweberry>  describe] 

Infectioufi  diM^a^Ha  of  anijnalf^t  article  on 

Jnfipfrerftent  C,  U»  report  on  fiteer  feeding 

Insecticides,  baJletin  on  _ _ 

eip«rinienta  with .. 

Jnaecteand  potato  Rcab_. __, 

difwineaioo  on...^.*.^^^,..,,. 

injdricLg  fmit. ... . . 

of  theseeBon»  commants  on 

Inspection  of  comtrercial  fertillaers,  bulletin  on 

law  for 

Institute  appropriations 

at  Albion 

Big  Rapids 

Brooklyn 

Centrerille 

Flint 
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LakeC 

The  Ideal,  by  Prof.  A.  J.  Cook 

Institutes,  committee  of  board  on ^ 

formers* 

Instruction,  course  of,  at  Agricultural  CoUege 

in  botany,  report  upon 

Insurance,  expensiyeness  of 

Interest  from  U.  S.  land  grant 

fund  of  Agricultural  College 

International  superphosphate  analyzed 

Introduction  of  Hobtein-Friesians  into  Michigan. 
Inyentories,  summary  of 


309 
309 

12 

279 
367 
872 
874 
355 
359 
870 


437 
460 
102 
808 


12,22 


226 

"is 


4 

355 


28 

17 

814 


20 


485 

4 

866 
511 

45 
496 

28 

17 
310 
414 

19 


18 

'is 


Digitized  by 


Google 


INDEX. 


671 


Inventory  of  experiment  station 

herbarinm,  Agrionltnral  College.. 

State  Agriooltoral  Society 

Iron  shope,  report  on 

Isohnooems,  the  blaok  headed 

Italian  rye  grane  at  Walton 

Itaaca  strawberry  deeoribed 

Jack  pine  plains,  bnlletin  on 

deeoribed.. 


Jackson,  Albert,  article  on  peach  onltore.. 

Fbir,  competitiye  drill 

Jackson^s  Favorite  tomato  described. 

James,  Dr.  E.  J.,  remarks  on  forestry ^ 

James  Yick  strawberry  described. 

note  on , 

Japan  buckwheat 

walnat  in  test  gardens 

Jarred,  Henry,  appointment  of 

Jarring  plam  trees. 


Jarves  drill  phosphate  anabrsed 

Janne  Qrosse  lisse  tomato  described 

recommended... 

Jenkins,  Dr.  K  H.,  analyses  b/ 

analysis  of  ensilage 

Jenks,  Hrjn.  B.  W 

Jersey  carcass,  reports  on,  with  cnt 

cattle  discussed. 

cows,  by  Hon.  J.  H.  Peabody 

milk,  comparative  analyses  of. 

records. 


Jersey  Qoeen  strawbarr^  described 

Jessie  strawberry  described 

Jewell  stra#berry  described ^.. 

Johnson,  Miss  A.,  assistant  experiment  station 

A.  B.,  article  on  batter  making. .__ 

Prof.  Sam*l,  address  before  Shorthorn  Breeders*  convenlion 

agricoltorist  of  experiment  station 

article  on  breed,  milk  and  beef  prodnction.... 

bnlletin  on  feeding  steers 

potatoes 

silos  and  ensilage.. -.»-...-.-..-, 

member  of  faculty 

report '. 

Wesley,  article  on  utilisation  of  waste... 

Johnston's  Sweet  raspberry  described 

Jucunda  strawberry  described _ 

Jumbo  in  feeding  experiment 

Jnneberry  described 

June  eating  potato,  report  on. 

grass  described 

discussed 

Kaffir  com,  report  on 

Kale,  bulletin  on - 

▼arietiesof 

Kedzie,  Prof.  F.  S.,  assistant  in  exi>eriment  station 

professor  of  chemistry 

Dr.  R.  C,  article  on  Problem  of  the  Plains 

bulletin  on  beet  sugar 

commercial  fertilisEers 

ensilage,  etc 

sugar  beets 

chemist,  experiment  station 

member  of  faculty 

meteorological  obeerrations 

report. ..... . .. .. 

of  soil  analysis 

Kelley,  J.  W.,  article  on  nut  bearing  trees 

Kelsey,  N.  J.,  report  on  police  at  State  Fair 

Kellogg  raspberiy 

Kentucky  blue  grass  described 

discussed 

strawberry 

Kerosene  emulsion  as  insecticide 

bulletin  on.. „ 

for  bugs 

recipe  for 

strength  for 

in  steam  boilers,  by  Prof.  R.  C.  Carpenter 

ointment  for  insects 

Key*s  Early  Prolific  tomato. 


Years  and  pages. 


1880. 


22,70 

45 

527 

58,55 


164 

846,851 

821 


218 
848 
858 
155 


814 


270 
227 


200 


846 

846,861 

846 

6 

400 

481 

6 

480 

.206 

2tt 

5 
81,71 


840 
846 


273 


270 
272 
275 
6 
5 
803 


850 
206 


6 

5 

107 

40,78 


840 


852 


877 
"282' 


18U0. 


21,78 
46 


1801. 


21,64 
il8V85S,4i8 


216 


828 
130 
472 
462 
62 
204 


851 
88 
820 
306 
204 


315 


402 


140 
808 


248 
248 


481 


854 

•44 

185 
442 
445 


8 

6 

130 


108 
226 


158 
41.120 


467 


827 

8 

6 

06 

30.74 

76 

■»4V425 


442 
445 


220 


105 
"55" 


206,231 
122 


2U 


Digitized  by 


Google 


672 


STATE  BOARD  OF  AGRICULTURE. 


Yean  and  pagee. 


1889. 


1890. 


1891. 


Kidder,  C.  B.,  article  on  leaks 

King  Hnmbert  tomato  described 

of  the  earlies  tomato  described 

Kittatinny  blackberry,  comments  on 

Knapper,Ijoais,  floriJBt 

annnal  report 

Knox  blackberry  described. 

KransbUtter  tomato  described 

Laboratory,  agrioaltoral,  description  of 

erection  of 

Prof .  Johnson  on 

horticoltaral,  report  on 

method  in  teaching 

Labor  of  stadents,  account  of  wages  paid 

report  on 

Lace  winged  bags...' 

Ladd,  President  H.  A.,  addreee  at  Brooklyn 

Ladner,  Hon.  Wm.,  on  origin  of  pine  stomp  farm. 

Lady  bird  beeUe 

beetles,  yalae  of 

Rosk  strawberry  described... 

Lake  Odessa  institnte. .?. 

Lame  horses,  article  on,  by  Dr.  E.  A.  A.  (Grange 

Land  grant,  committee  of,  board  on 

interest  from 

lands  vacant  at  dose  of  year 

sales  from ^ 

Lands  belonging  to  experiment  station , 

Landreth  &  Sons,  donations  from 

Landscape  gardening,  report  of.. 

Language,  report  of  department  of 

Lapsing  Driying  Clab,  proposition  of 


281 

282 

832,884 

58 
882 


494 


7 
86 


Lapping  glass  for  greennoosee... 
Larabee,  J.  H.,  report  on  apiary. 


Large  leaved  stock  kale... 

red  tomato  described 

yellow  improved  tomato  described. 

Law  for  analysis  of  commercial  fertilizers 

road,  discussed ^ 

Lawton  blackberry,  oommoats  on 

Leaks,  article  by  C.  B.  Kidder 

Leaming  veilow  dent,  ensilage  com 

Learned,  C.  G.  and  J.  B.,  views  of,  on  ensilage.. 

Leather  Coat  potato  described 

Lectures  at  Farmers'  Institntes 

Lee  oorrant  described. 

Lee's  Favorite  potato  described. 


Legislative  appropriations  to  Agrionltoral  College  for  year. 

otal 


toti 


Lepidoptera  collection,  gift  of 

Lessiter,  John,  report  of  department  at  State  Fair 

Letter  of  transmittal ja. 

Lettace,  bulletin  on 

experiments  with 

seed,  test  of 

test  of  varieties  of 

Librarian's  annnal  report ^ 

Library,  appropriation  for 

disDursements.. _ _ 

donations  to - 

inventory  of 

of  experiment  station,  inventory  of 

License  fee  account 

for  sale  of  commercial  fertilisers,  law  for 

required 

Lice,  emulsion  for 

on  cattle,  how  to  kill 

Lida  strawberry  described 

Life  of  seeds,  duration  of 

Lime  with  arsenites 

Limit  of  profitable  increase  of  yield,  E.  Davenport 

Lincoln,  D.  8.,  on  Pringle's  potatoes 

Lister's  Agricultural  Chemical  Works  fertiUaers  analyses.. 

Success  phosphate  analyzed 

List  of  faculty  members , 

grasses  at  Agricultural  College  experiment  station. 
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List  of  premioms  at  State  fair 

strawberries  for  family 

market 

Literary  Society  building 

Little  gem  tomato  described 

No.  10  strawberry  described 

Live  stock  boagbt  on  college  farm 

on  the  fton,  aracle  by  Richard  Don^herty. 


354 
85i 


375,442 


288 
340 


54 


inyentory  of«  on  cdUege  farm 

weij^ht  in, proportion  to  dressed  meat.. 


Liyingston  comity,  sugar  in  beets  from.. 

Liyingstone^s  beabty  tomato  described. 

Load  on  good  and  bad  roads ^ 

Local  agncoltaral  societies;,  reports  from 

LocatinuT  committee  State  A^cnltaral  Society,  meeting  of. . 

Lockwood,  C.  E.,  report  on  poultry 

E.  L.,  Tiews  on  ensilage , 

Lodeman«  E.  G 

Logan  strawberry  described 

London  porple,  spraying  with , , 

bulletin  on 

stren^T^  for— ......_.>_.__.._-.. ..__.._--.. 

Lonjrfellow  strawberry  described 

Lorulard  tomato  described 

Loss  by  burning  of  botanical  laboratory 

London^B  No.  15  strawberry  described 

Louise  strawberry  described 

Louis  Philippe  cherry  described 
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47 


Louse,  min  plant, 
owell  Institute.. 


LoweU 

Lower  strawberry  described 

Luce,  Got.  Crrus  G.,  member  Board  of  Ai^culture.. 

Lucerne,  analysis  of. , 

on  Agricultural  college  farm 

Lucretia  dewberry  described 

Lumpy  jaw,  report  on.  

Lycopersicum  eseulentum  nrnopsis 

pimpinellifolium  synopsis 

Lyon,  T.  T.,  arrangement  made  with 

bulletin  on  fruits , 

report  on  fruit  testing 

MacEwan,  Prof.  E.  J.,  member  of  teculty 

resignation  of. 

Machinery  for  road  working 

on  the  farm,  by  A.  J.  Hunt. 

report  on  at  State  Fair 

Madeira  nuts 

Magasines  in  college  library 

Maggie  strawberry  described. 
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Maggot,  apple 

Maintaining  fertility  of  farm,  by  Henry  Stinchcomb.. 

Mammoth  Cluster  raspberry  described 

strawberry  described 

Manchester  strawberry  described 

note  on 

Mangels,  report  on  growth  of. 

Manufactured  goods,  report  of,  at  State  FiEiir 

Manures  discussed 

green,  article  by  Joseph  Smith. 

how  to  conserve.. 

limit  of  profitable  use  of- 

used  on  Grayling  fann 

waste  of 

Mapes' fertiliser,  effect  on  rutabagas. 

potato  fertilizer,  effect  of _ 

Maple  sugar  making,  by  Prof.  Davenport 

Mares,  age  for  breeaing 

Markets,  discussion  on _ 

Market  Champion  tomato  described. 

list  of  strawberries 

Marl  used  on  Grayling  farm 

Marlboro  raspberry*  comments  on. 

Marsh  grass,  analysis  of. 

hay,  analysis  of 

plants 

Martha  strawberry  described 

Martynia,  a  f^ure  at  Grayling , 

Master's  degree,  recipients  of 

Matchless  potato  described 
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Mathematical  department,  inTentory 

report  of 

Maole^fl  Winter  radish  described 

Maximom  sunshine  temperatures  at  Affricaltoral  college.. 

May  Dake  cherry  descrioed 

Mayflower  tomato  described -, 

May  King  strawberry  described 

Mayo,  N.  S.,  assistant  experiment  station 

Maywood,  John,  article  on  horse  racing 

MoCreery,  Hon.  Wm.  B.,  auditor  of  Forestry  Commission 

member  Board  of  Agricnltare 

,  McMillan  collection,  president's  report  on 

Prof.  Cook's  report  on 

Meadow  fescne  at  Walton- 

described 

Meadows,  yield  of  old  and  new 

Meat  TS.  milk  for  profit 

Mechanical  department,  appropriation  for 

committee  of  board  on — 

irraduates  of  1890,  list  of 

inventoiT  of 

notice  of 

report 

^ocoetfl  conatj.  iM^onR  for  __.-,......,^ , * ,_- 

bistoric  acf^aat  oL^.-, ^. .. ._.._ _. 

Medicationt  eiceeeiTP..... .....^ ^,,,- 

Medidnal  planU ._..,.. _...._..__.. ,.... ..... 

M^diltirranean  moth,  biButphide  of  carbon  for _„...., 

Meetltuf  of  *?3£0cativp  committee  State  Agrioaknral  Society,.,. 

locfutln^  committiDg  of  State  Agriculttira]  Society 

MeJiarahoQey  nlajit,. „,„„.,„. ,^_._._^^^,^-,,^„_^.^.. 

Membiirs  Board  of  AgricalttirB...... 

of  fiionJty. ,,..,,,,, ,,_.,,,,.„^*„,._..,, 

^{TadaEitiag  cIbm.. _ , 

Memory.  aniMidot^  iJlu at mting, , .,...*_^, 

Meredith  raupberrr  descnbed. . ........ .. 

Merrill,  Fififtld  A  Co, ,  viewi  on  eojailage ...,__.__  _^..  „ 

Me&>chDrna.  the  -,  ^ .^...-... ........^ 

Meteorological  obwrr&tiona  at  Agdc&ttiiral  ooUflge.,^_. ._, ,... 

M«t4K)ri3fl  Balciiri  ,„„_ ^.„,  _  ^-*-. , - 

Metborlof  unal|Bi«of  aahes... , ^__,_.. 

Jtit@tho<te  of  imsJ^iEmg  Boih .„,. ............ ,.^.. 
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